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HYPERSONIC RESEARCH ENGINE/AEROTHERMODYNAMIC 
' INTEGRATION MODEL - EXPERIMENTAL RESULTS 

Volume II - Mach 6 Performance 
Earl H. Andrews, Jr. and Ernest A. Mackley 
Langley Research Center 
and 

Engineering Staff , Ai Research Manufacturing Company 
(Contract No. NASI -6666) 

SUMMARY 


An extensive aerothermodynamic development program for the purpose of 
advancing the technology of airbreathing propulsion for hypersonic flight has 
been conducted by NASA in the form of the Hypersonic Research Engine (HRE) 
Project. The engine components (inlet, combustor, and nozzle) aerothermody- 
namic development program culminated in the testing of an engine which inte- 
grated these components and allowed assessment of engine performance at Mach 
numbers of 5, 6, and 7. This engine was termed the Aerothermodynamic Inte- 
gration Model (AIM) and was a water-cooled, hydrogen-fueled, full-scale 
configuration of the HRE design concept, 18 inches in diameter at the cowl lip 
and 87 inches long. 

Descriptions of the AIM tests and a computer program used in the engine 
performance analyses, as well as data results and analyses, have been previous- 
ly documented. All of the results of the engine performance computer program, 
including enough information to enable additional analysis or interpretation 
of the data, are reported in four volumes. Volume I present^ Mach 6 component 
integration results that were obtained with supersonic combustion. During 
the integration tests, inlet unstart limits were determined for fuel injection 
from the first stage fuel injectors only and for multi-stage fuel injection. 
Optimization of the fuel injector combination that would yield the best 
combustion and engine performance was attempted. Volume II (present report) 
presents Mach 6 engine performance results during supersonic and subsonic 
combustion modes. Combustion mode transition was successfully performed, exit 
surveys made, and effects of altitude, angle of attack, and inlet spike position 
were determined during these tests. Volume III presents Mach 7 component 
integration and engine performance results with supersonic combustion modes. 

Fuel injector optimization was again attempted, exit surveys made, and the 
effects of low free-stream total temperature, free-stream oxygen content, and 
angle of attack were studied during these tests. Volume IV presents Mach 5 
component integration and engine performance results with supersonic and subsonic 
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combustion modes. Combustion mode transition was successfully demonstrated, 
exit surveys made, and effects of free-stream total temperature, free-stream 
oxygen content, and angle of attack were investigated during these tests. 


/ 

INTRODUCTION 


The NASA Hypersonic Research Engine (HRE) Project was undertaken to design, 
develop, and construct a hypersonic research ramjet engine for high performance 
and to flight test the developed concept on the X-15-2A airplane over the speed 
range from Mach 3 to 8. It should be emphasized that from the beginning the 
design was specified to be a research ramjet engine to conduct meaningful 
experiments and was in no sense intended to be a small-scale prototype of a 
propulsion system for any particular mission. 

About one year after the development phase of the HRE program was underway, 
the X-15 program was phased out; as a result, adjustments to the project plan 
and scope were necessitated, which were, however, effected without detriment 
to achievement of the basic project objectives. The result of the adjustment 
was that ground testing became the major experimental effort for the HRE program. 
Engine aerothermodynamic components (inlet, combustor, and nozzle) were developed 
in separate ground-test programs. Results of the development tests are document- 
ed in references 1 through 3. Regeneratively cooled engine structures were also 
included in the ground-testing program. Tests of the hydrogen-cooled engine 
structure progressed from small panels and problem area components in laboratory 
setups to wind-tunnel tests at Mach 6.7 of a full-scale, flight-weight engine 
termed the Structure Assembly Model (SAM). Results of' this program, which was 
completed in May 1971, are reported in reference 4. Culmination of all the HRE 
development testing was the engine tests of what was termed the Aerothermodynamic 
Integration Model (AIM). The purpose of the tests of this full-scale, water- 
cooled, hydrogen-fueled engine was tp integrate the aerothermodynamic components 
and to assess the engine performance at Mach numbers of 5, 6, and 7. Success- 
ful tests of the AIM were completed in April 1974. 

The AIM employed the HRE design concept of an axisymmetric engine, 18 inches 
in diameter at the cowl lip and 87 inches long. Versatility was incorporated 
into the AIM to allow: (1) inlet spike translation for optimum air flow and 

inlet internal contraction ratio variation; and (2) hydrogen fuel injection for 
tailored fuel distribution for proper heat release in a diverging combustor, and 
to change the mode of combustion from supersonic to subsonic or vice versa. The 
AIM tests are reported in reference 5 and data results of the tests have been 
analyzed in terms of engine performance by use of a computer program (ref. 6) 
generated during the HRE program. Results of these analyses are reported in 
references 7 through 9. 

The purpose of the present reports (herein and refs. 10 to 12) is to present 
experimental engine performance results obtained from computer program analyses of 
the test data. These results contain the free-stream conditions, pressure distri- 
butions, fuel injection configuration and rate, etc., that should enable additional 
analysis or interpretation of results other than those previously reported. It 
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should be noted that all units are in U.S. Customary Units because the data 
results from the HRE contracts, which were initiated in May 1965 with a follow- 
on effort in February 1967, were under that system. Because of the cost that 
would have been incurred if the contractors had been required to change to the 
metric system, the U.S. Customary Units were retained through the HRE contrac- 
tual effort; this procedure is consistent with the guidelines-for conversion 
established by NASA. 


SYMBOLS 


All units are in U.S. Customary Units because of the reason noted above. 

A ■ area, ft. 2 

M Mach number 

P or p pressure, psia 

r radius, in. 

R cl cowl lip radius at 12° tangent point (see table 3), in. 

x longitudinal distance from inlet spike virtual tip (see table 3), in. 

Xp. longitudinal distance from inlet spike virtual tip to the cowl lip 

120 tangent point (see table 3), in. 

Ax longitudinal distance inlet centerbody moved from inlet physical 

close-off, in. 

AAx difference between an actual x n value and the Mach 6 x n value 

of 34.884 in. , in. UL 

T temperature, °R 

a angle of attack, deg. 

<f> fuel equivalence ratio; value of unity is for stoichiometric com- 

bustion (subscript symbols or notations, such as <i>,. or ER1A, 
represent the values for the designated fuel injector (e.g., 1A), 
EROA is the sum of all ^-values). 


Subscripts: 

0 free stream 

ref. reference condition 

th throat 

T total 
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APPARATUS 


Experimental Tests 

Experimental tests of the HRE/AIM were conducted in the Plum Brook Hyper- 
sonic Tunnel Facility (HTF) (figs. 1(a) and 1(b)) at nominal Mach numbers of 
5, 6, and 7. The AIM is shown partially installed in the HTF in the photographs 
of figures 1(c) and 1(d). During the tests the engine was nearly completely 
enshrouded except for an 11-inch gap between the facility nozzle exit and the 
front of the shroud as depicted in the schematic of figure 1(e). This test 
configuration was suggested by results of a subscale tunnel starting investiga- 
tion reported in reference 13. 

A description of the facility and the results of calibration tests are 
presented in reference 14. The test facility used an induction-heated, drilled- 
core graphite storage bed to raise the temperature of nitrogen to a nominal 
4960° R at a maximum design pressure of 1200 psia. The nitrogen was mixed with 
ambient-temperature oxygen to produce synthetic air. Diluent nitrogen was 
added with the oxygen in the mixture at tunnel Mach numbers below 7 to control 
free-stream total temperature and to supply the correct weight flow. Because 
of facility heater deterioration and a lack of time to implement necessary 
repairs, true temperature simulation of 3700° R at Mach 7 was not achieved; a 
maximum temperature of about 3100° R was obtained. 

The original test plan is summarized in table 1. Because of testing 
problems and limitations in facility schedule, the test plan was altered to 
provide a maximum of data to meet the test objectives. Details of the AIM 
tests are described in reference 5. General test conditions, results, and 
remarks of the AIM tests were tabulated in references 5 and 9 and are presented 
herein as table 2. All tests (reading numbers in second column) are listed 
including the tests that were aborted because of tunnel starting or other 
problems. Run numbers were assigned to AIM reading numbers or groups of AIM 
reading numbers with the same test objective (some readings represent zero 
success, partial success, or are reruns of others) to provide a means for a 
cross-check with the original plan. 


Model 

The HRE/AIM was a full-scale (18 inches in diameter at the cowl and 87 
inches long), water-cooled, hydrogen-fueled research engine. Details of the 
design and fabrication of the AIM have been reported in references 16 through 
29. The design is described generally in references 5 and 9, and some diffi- 
culties encountered with the AIM during the tests are discussed in reference 
5. 


A schematic of the AIM is presented in figure 2 and the coordinates are 
listed in table 3. The AIM incorporated a mixed compression inlet with a trans- 
lating spike that enabled the close-off of the engine (an early HRE program 
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requirement). The inlet was designed for spike translation to the most open 
position for Mach 4 to 6 operation with spillage occurring up to Mach 6. At 
Mach 6 "shock-on-lip" occurred, and from Mach 6 to 8 the spike was designed to 
translate to maintain shock-on-lip over this Mach number range. An "upsloping 
throat" was incorporated in the inlet which enabled the inlet to not only main- 
tain shock-on-lip with spike translation for Mach 6 to 8, but alsoto have 
increased inlet contraction ratio with increased Mach number. The combustor 
was designed with diverging walls and the area distribution is shown in 
figure 3(a) with fuel injector locations indicated. Figure 3(b) presents a 
sketch of the combustor with the locations of the staged fuel injectors and two 
sets of ignitors indicated (a third set of ignitors planned for the outerbody 'at an 
x-station of 54.38 inches was not installed). The set of ignitors at an x-station of 
42.0 inches malfunctioned and use was discontinued (see fig. 3(b)) about midway 
in the Mach 6 test program (see discussion in ref. 5). Injectors 1A, IB, 1C, 4, 

2A, and 2C were designed to allow optimum distribution of the fuel in the com- 
bustor to obtain a fuel equivalence ratio, <j>, of unity during the supersonic 
combustion mode. During the supersonic combustion mode, it was desired to 
inject the maximum amount of fuel from the first-stage injectors (1A and IB) 
without unstarting the inlet; all of the fuel was designed to be injected from 
injectors 1A and IB at Mach 8. Injectors 3A and 3B were designed for use in 
the subsonic combustion mode. The locations are tabulated in figure 3(b) for 
the designed Mach 6 inlet operating position; cowl lip positions other than the 
Mach 6 position (because of spike translation) result in different x-station 
values for the injectors and ignitors on the outer wall and also for injector 
3B. These changes are accounted for in the performance results presented herein. 


Instrumentation 

Planned instrumentation for the AIM is documented in reference 15. All of 
the instrumentation planned was not used because of facility instrumentation 
recording channel limitations or damages to instrumentation in inaccessible 
places during the AIM final assembly or during AIM repairs at the test site. A 
list of all planned instrumentation is presented in table 4 (obtained from ref. 
5) with notations indicating the items not installed or damaged, the recording 
channel numbers for each item used, and the ranges of the pressure transducers 
or thermocouples. 


Method of Calculation 

A computer program that incorporated methods described in reference 15 was 
used in reducing the data from the AIM tests to engineering units. Listings of 
this program were checked for accuracy and determination of steady-state 
conditions. Times of interest were selected from each run and the information 
from the engineering units computer program was used in a performance analysis 
computer program which incorporated methods described in reference 6. After the 
erroneous surface pressures were eliminated, the remaining pressures at each 
station were averaged by the performance computer program which then performed 
surface-pressure integration by linear interpolation and determined the skin- 
friction coefficients. Chemical equilibria of the synthetic air and fuel-air 
mixtures were calculated by the program using methods described in reference 30. 
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Description of Performance Program Methods 

General Several methods were used to establish validity of critical 
parameters, such as the wind tunnel Mach number. The first method used curves 
generated from instrumentation rakes installed during calibration of the wind 
tunnel. The second method used measured values of Wind tunnel total, pressure 
and temperature, and pitot pressure at the spike tip along with real -gas, normal - 
shock solution to calculate the wind tunnel Mach number. The third method used 
measured values of wind tunnel total temperature, spike- tip pitot pressure, 
and spike cone surface pressure, along with the real-gas, normal-and conical- 
shock solutions, to calculate the wind tunnel Mach number. Calculations made 
utilizing each of the three methods indicated good agreement. After confidence 
was established in the three methods, the use of the third method was discon- 
tinued, since it required excessive computer time. Additional information con- 
cerning tunnel Mach number determination is contained in reference 9. 

The conditions at the inlet throat were determined by computing the momentum 
and total enthalpy from the pressure forces and accounting for friction and 
heat losses incurred on the inlet spike and the internal surfaces. The inlet 
mass flow ratio and additive drag were determined from theoretical calculations 
(ref. 31). Pressures used in these calculations were obtained as follows: 

(1) for conditions where inlet start was obtained (Mth > 1), the calculated 
mass-momentum-average static pressure was used, and the measured static pressures 
at the throat were not used; and (2) for conditions where inlet unstart was 
experienced (M^h ,< 1). the average of the measured static pressures at the 
throat was used with the Mach number constrained to unity to calculate spillage 
and additive drag. 

For both cases above, the flow was analytically expanded (isentropically) 
from the inlet throat conditions to the freestream static pressure in order to 
determine the hypothetical static enthalpy and associated velocity which are 
required to compute the inlet kinetic energy efficiency and the inlet process 
efficiency (as required under the contract statement of work). Also the flow 
was analytically compressed (isentropically) from the inlet throat conditions 
until the calculated total enthalpy matched the known total enthalpy after heat 
loss. For a started inlet, a side calculation was made by isentropically 
expanding the flow to an area which was arbitrarily set 10 percent larger than 
the throat area (for flow stability). At this point, the flow was passed through 
a normal shock. The limiting subsonic pressure recovery for the inlet and the 
corresponding kinetic energy and process efficiencies were then determined from 
conditions downstream of the normal shock. These inlet performance parameters 
were considered of interest as indicators of the overall inlet performance and 
of flow conditions prior to inlet unstart. 

Two methods were used to calculate conditions at the combustor stations: 

(1) up to the first station where fuel was injected, the mass-momentum-averaged 
static pressure that satisfied the state, continuity, momentum, and energy 
equations was calculated; and (2) at stations downstream of the first fuel 
injector the average of the measured innerbody and outerbody pressures was used, 
and the combustor efficiency was calculated to satisfy the conservation equations. 
For these methods it was assumed that the flow area equals the geometric duct 
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area (no flow separation). The amount of hydrogen required to react in order 
to satisfy the measured static pressure, the duct area, the heat loss, and the 
conservation equations is computed by the program. Of the total hydrogen injected 
or present in the flow at a given station, the amount which reacts has been 
named "real" hydrogen and is used in the equilibrium chemistry process being 
completed. The hydrogen which is not reacting has been named "inert" hydrogen. 

The concept of real and inert hydrogen and the station-wise conversion from 
-t nert to real is simply a bookkeeping procedure in the program which simulates 
or "models" the mixing process. The inert hydrogen is assumed to have the 
properties of an inert gas, not to react with other species, and not to 
dissociate. 

The combustor throat was defined as the point of minimum-flow area between 
the struts in the subsonic combustion mode and at the strut exit plane in the 
supersonic combustion mode. When the computed one-dimensional Mach number at 
the assumed combustor exit was found to be less than 0.95, the computation was 
considered to improperly represent the subsonic combustor flow situation in 
that the flow must have reached a sonic point further downstream. With the 
area increasing added combustion (heat release) downstream of the assumed com- 
bustor exit station is implied. Therefore, a side calculation was made of the 
combustor efficiency required to produce sonic velocity at the assumed combustor 
exit station, as if this added heat release occurred prior to the assumed com- 
bustor exit station. For this condition, the performance program printout 
shows results under the heading SONIC THROAT (e.g., reading 94, time 150.342 sec). 

The regeneratively cooled xombustor performance ("COMBUSTOR REGEN" in the 
performance program printout) was simulated by recalculating the total enthalpy 
at the combustor exit as the sum of the free-stream enthalpy of the synthetic 
air, the enthalpy of the hydrogen fuel at 50°R, and the absolute value of the 
heat loss through all the engine surfaces wetted by the internal flow stream. 

Using this total enthalpy, the stream total pressure, and the same combustion 
efficiency, the combustor exit static-state properties were also computed. 

Nozzle performance was obtained by isentropically expanding the flow from 
the actual and regeneratively cooled combustor exits to the nozzle exit area 
and to ambient pressure ("NOZZLE AE" and "NOZZLE PO" in the performance program 
printout). The flow was then isentropically expanded from the actual combustor 
throat to those nozzle stations representing the locations of pressure taps, 
and the local skin-friction coefficients were calculated using the Spalding- 
Chi correlation. The nozzle vacuum stream thrust coefficient was also computed. 
This coefficient is arbitrarily defined in previous HRE documents (e.g., refs. 

3 and 15) as the ratio of the actual nozzle exit total momentum (stream thrust) 
divided by the theoretical nozzle exit total momentum where the flow was 
isentropically expanded from the combustor exit conditions to the nozzle exit 
area (512.389 in^). The actual nozzle exit total momentum was determined by 
taking the combustor exit total momentum and adding (or subtracting) the 
pressure force, the friction force, and one-half of the calculated drag force (one- 
half of strut assumed to be charged to the nozzle component). The hypothetical 
static enthalpy resulting from the computed isentropic expansion from the com- 
bustor exit, conditions to the free-stream static pressure was used to calculate 
the nozzle kinetic energy and process efficiencies. 
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Side calculations were made of a fictitious stagnation combustion process 
(constant pressure and zero velocity) with 100 percent combustion efficiency 
and no loss to the walls (denoted in the performance program printout as 
"FICTIVE COMBUSTOR"), followed by an 1 sen tropic expansion to ambient pressure 
to obtain the combustor effectiveness. Also to obtain the combustor effective- 
ness, the flow at the combustor exit was expanded to free-stream static pressure 
and the total momentum at this pressure was determined. The combustor effec- 
tiveness (ref. 15) is then the change in total momentum for the actual combustor 
process from the combustor entrance condition to the expanded (free-stream static 
pressure) condition divided by the change in total momentum for the fictitious 
process mentioned above from the combustor entrance condition to the expanded 
(free-stream static pressure) condition. Side calculations were also made of 
a fictitious nozzle to determine the static and total conditions ("FICTIVE 
NOZZLE" in the performance program printout) required to match the actual 
vacuum specific impulse at the nozzle exit. 

Calculation of cooling load distribution .- For the AIM tests, the heat 
loss distribution was determined from the differences between the skin thermo- 
couples inbedded in the engine surfaces and the cooling water temperatures. 
Standard heat-transfer equations were used to obtain local heat losses. These 
losses were then adjusted linearly with the overall heat loss as measured by 
the overall water temperature rise. The detailed equations and procedures 
used for these computations are presented in reference 9. 

Tare forces.- Purge nitrogen was injected in the AIM cavity between the 
non-metric "windshield" shroud and the metric outerbody to assure that hot 
tunnel gases did not enter into this cavity. This method produced a large tare 
force which was of the same order of magnitude as the engine net thrust. An 
effort was made to reduce and even control the tare force by suitable control 
of the pressures in two parts of the cavity. This tare-force control concept 
was, however, not achieved. Since the thrust is considered the most important 
measurement in evaluating the engine performance, special tare-force calibration 
tests were made and the results carefully correlated in order to determine the 
correction for the measured thrust. The method and procedures are described 
in detail in references 5 and 9. 

External drag.- The external drag was calculated from the summation of 
pressure and friction forces acting on the external metric surfaces of the AIM. 
The method and procedures are described in reference 9. 

Strut force calculation .- The performance program was originally programmed 
to calculate strut force based on a theoretical calculation, assuming uniform 
flow ahead of the strut. This force should be a drag' term since, theoretical ly, 
pressures downstream of the maximum strut blockage should be lower than upstream. 
However, test data indicate that this is only true with subsonic combustion. 

Upon examination of the test data, it appeared that measured static pressures 
between struts on both the inner and outer walls (there were no measurements 
along the strut surfaces) could be used to represent the forces occurring on 
the strut surface. Thus, a pressure integral was used to determine the strut 
force and a calculation was also made for strut base pressure as discussed in 
reference 9. 
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Performance correction for regeneratively cooled system .- The AIM incor- 
porated a water-cooled jacket in which heat was rejected and not recovered. In 
order to compensate for this heat loss, hydrogen fuel was heated up to 1500° R 
to simulate a regeneratively cooled system. The deficiency of energy in the 
system in terms of theoretical energy release was less than 10 percent in all 
cases. 

In order to correct this deficiency, the performance computer program 
(ref. 6) incorporated a side calculation in whi.ch the energy deficiency, 
because of the heat loss through internal surfaces, was added to the stream at 
the combustor exit with no total pressure change. The flow was then expanded 
to the nozzle exit with measured nozzle efficiency. The differences between 
the heat added to fuel and the internal cooling loss are presented for several 
tests in reference 9 as table 6.6-1. 

Performance correction for inlet total temperature .- Because of the 
facility heater deterioration, the true temperature simulation of 3700° R at 
Mach 7 was not achieved (the test Mach number was generally about 7.25 requir- 
ing a simulation temperature of about 3960° R). It is known that the effect of 
decreasing total temperature is to increase the engine performance. Therefore, 
it is necessary to correct the measured performance for Mach 7 (ref. 11) to 
properly account for deviations in test conditions. Theoretical calculations 
indicate that, at Mach 7, a decrease of 560° R would increase the thrust coef- 
ficient by 5 percent and the specific impulse by 3.5 percent. The accomplish- 
ment of this correction in the performance computer program (ref. 6) employed 
the methods discussed in reference 9. 

Determination of tunnel gas composition .- The oxygen-to-mtrogen ratio 
was determined from the flow measurements of oxygen, diluent nitrogen, and 
nitrogen entering the storage heater, and checked by gas samples taken through 
two aspirating thermocouple probes 180° apart in the facility nozzle entrance 
prior to each run. The samples were collected in high-pressure bottles and 
later analyzed on a mass-spectrometer. The measured compositions for each 
run are presented in reference 9 as table 6.8-1. The one-dimensional perfor- 
mance computer program (ref. 6) used only the N£ and O 2 values. 


RESULTS 


Selected points of interest of the HRE/AIM test data have been analyzed 
by use of the one-dimensional performance analysis computer program (ref. 6). 

The amount of material generated requires four volumes. Mach 6 engine perfor- 
mance results are presented herein. Mach 6 component integration results, 

Mach 7 component integration and engine performance results, and Mach 5 component 
integration and engine performance results are presented in references!!) to 12, 
respectively. All of these results were used in references 7 through 9 in the 
discussion of the results of the AIM test program. 
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Selected Test Points for Performance Analysis 


Details of the AIM tests were discussed in reference 5 which included 
a list of all the HRE/AIM tests; this list is contained herein as table 1 
(included in each volume). The individual AIM tests were recorded as consecu- 
tive reading numbers that extended through number 97 for a total operation 
time of 112 minutes with 41.5 minutes of combustor operations. About 60 
successful tests are noted in the first column of table 2. 

Reference 5 documented the fuel injection schedules, both planned and 
measured, for the successful tests. The measured fuel injection schedules for 
the successful Mach 6 engine performance tests are contained herein for 
convenience in figure 4. Such plots were reviewed and points (run time) of 
interest were selected for performance analysis. The selected points were 
listed in reference 9 and are included in table 5(a) for the results presented . 
in reference 10, table 5(b) for the results presented herein, and tables 5(c) 
and 5(d) for the results presented in references 11 and 12, respectively, where 
■the times correspond to the abscissa in figure 4. The first column of table 
5 indicates the page number of the initial page of the data for a given test 
point (specific time of a reading number). Table 5 indicates the general test 
conditions and fuel injection equivalence ratios, <p, for the first-, second-, 
and third stage injectors and the accumulative <j>-value. Also, the use of 
ignitors is indicated and the general purpose of the test is noted. 

Vagaries in the test program that should be noted (table 5, last column) 

are: 


(1) Fuel equivalence ratio values, cp, in table 5 for reading 93 are lower 
than the values indicated by the fuel injection schedule (fig. 4(a) of ref. 12). 
In preparation for the performance analysis, the tunnel measured oxygen content 
was found to be about 34 percent instead of the standard 21 percent; therefore, 
the fuel equivalence ratios were corrected to account for the difference in 

the available oxygen for combustion. 

(2) Time 235 seconds in reading 90 is for an inlet unstart condition. 

With an unstart, the captured mass flow is, of course, greatly decreased, and 
since the fuel flow rate is still high, the <j>-value would be high as indicated, 
therefore this time is not very meaningful. 

(3) At Mach 7 the agreement between computed thrust (a function of /pda) 
and measured thrust was not nearly as favorable as experienced for Mach 6. 
Examination of the surface static pressure distributions on the outer combustor 
surface in the vicinity of the pressure rise indicated some pressure instrumen- 
tation to be faulty. For reading 89, more reasonable values were substituted 
for the measured pressures and the performance recomputed. The recomputation 
was performed for two different times, 316.47 and 327.27 seconds (see table 
5(c)), and the results indicate a much more favorable agreement between the 
computed and measured thrust. The channel numbers in which new pressure values 
were substituted are noted on the first page of the results for these two times. 
A more detailed discussion of this exercise is contained in reference 9 (section 
7.7.2 Mach 7 Performance). 
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(4) Times 264.04, 274.84, and 275.74 seconds of reading 96 had a fuel 

flow measurement malfunction that indicated no fuel flow from injector IB. Injector 
IB manifold pressure, however, indicated flow to exist at pressure levels about 
equal to planned pressure levels (<{>-values about the same as for injector 1A). 

The performance calculations for these times of reading 96 erroneously used 
only fuel flow from injector 1A. 

(5) At time 313.54 seconds, also of reading 96, the test chamber pressure 
was noted to be high, thus yielding unrealistically high pressures on the AIM 
nozzle shroud and plug that would, of course, contribute erroneously to increased 
engine thrust. 


Description of Performance Computer Results 

The selected points listed in table 5 were analyzed using the performance 
computer program described in reference 6. As noted in the Method of Computa- 
tion section, the AIM test data were reduced to engineering units and reviewed 
for erroneous data. Such data were "coded out" in the performance computer 
program. Table 6 indicates the channels that were coded out. The COXX indi- 
cates the code outs for a reading number, e.g., for reading 33, C033 is 
indicated. Channels that are coded out are listed adjacent to the notation 
KODSEL, e.g., for reading 33 the first and last of 85 coded out channels are 
60 and 399, respectively. The locations and type of measurement for the listed 
channels may be determined by referring to table 4. 

Several points (run time) of interest were selected for each run as indi- 
cated in table 5. The page numbers indicated in the first column of table 5 
are output listings of the performance computer program (ref. 6). For each 
time of interest there are seven or eight pages of computer output, listings. 

On each of these pages a standard heading exists: READING number (test number); 

BLOCK number (numbered sequentially and corresponding to recording times of test 
data); TIME (of data recording, seconds); MACH number (in wind tunnel); PT (total 
pressure in wind tunnel, psia); TT (total temperature in wind tunnel, °R); and 
PAGE number. 

Station flow parameters .- A summary of flow parameters at each calculation 
station in the AIM is contained on pages 1,2, and 3. Each station is headed by 
a station designator (i.e., WIND TUNNEL, INLET THROAT, COMBUSTOR, etc.), followed 
by three integers (the zero following the combustor designator is meaningless). 
The first integer denotes the station number, the second denotes the combustor 
station, and the third denotes the number of interations required to converge on 
a solution. The third integer may assume values between 0-21, 100-121, and 
200-221. A value of the third integer equal to 21 denotes that the mass flow 
was too great or the flow area too small to obtain a solution, 121 denotes that 
the solution for total conditions did not converge in 21 interations and 200-221 
denotes that the mass flow was too small or the flow area too large to obtain a 
solution. When both solutions for static and total conditions have converged, 
the third integer may assume the values 1-20 or 101-120 depending upon which 
solution (static or total) required the larger number of interations. Columns 
2-8 have two rows of values for each station; total and static conditions in 
first and second rows, respectively. 
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Most of the station designators are self-explanatory. The first appearance 
of the designators WIND RUNNEL and SPIKE TIP NS (NS = NORMAL SHOCK) reports 
conditions in wind tunnel and upstream of the spike tip based on a wind tunnel 
Mach number determined from calibration runs. The second appearance of these 
designators reports these conditions based on a wind-tunnel- Mach number calcula- 
ted from the total and pitot pressures and the total temperature of the synthetic 
air applied to the normal shock equations. The designators INLET UPNRSK and 
INLET DNNRSK denote conditions upstream and downstream of a normal shock positioned 
at a fictitious flow area 1.10 times the flow area at the inlet throat. The 
designator COMBUSTOR RE6EN denotes, for cases with fuel flow, conditions at the 
combustor throat simulating a regeneratively cooled ramjet. In some cases (e.g., 
reading 94 time 150.342 sec) the designator SONIC THROAT appears ahead of the 
COMBUSTOR REGEN. This denotes the results discussed in section entitled "Descrip- 
tion of Performance Program Methods." NOZZLE AE and NOZZLE PO report conditions 
when the flow is expanded isentropically to the nozzle exit area and to the wind- 
tunnel static pressure, respectively. NOZZLE AE REGEN and NOZZLE PO REGEN denote, 
for cases with fuel flow, conditions at the nozzle exit simulating a regeneratively 
cooled ramjet. FICTIVE COMBUSTOR denotes stagnation combustion conditions (zero 
velocity and constant pressure) with combustor efficiency equal to unity. FICTIVE 
NOZZLE reports conditions required to match the actual momentum and nozzle exit 
area. 


Definition and units of parameters in the SUMMARY REPORT, pages 1-3 in 
the computer listings, are listed below: 


P - pressure, psia 
T - temperature, °R 
H - enthalpy*, Btu/lb 
GAMMA - specific heatratio 
MOLWT - molecular weight 
SONV - conic velocity, ft/sec 
MACH - Mach number 
VEL - flow velocity, ft/ sec 
S - entropy, 8tu/lb m -°R 


W/A - flow rate per unit area, lb m /sq in 
W - flow rate, lb m /sec 
A/ AC - mass flow ratio 
M0MTM - flow momentum, lbf 
Q - dynamic pressure, lbf/sq in 
IVAC - vacuum specific' impulse, lbf-sec/lb m 
PHI - equivalence ratio (see discussion in 
Ramjet Performance section) 

ETAC - combustor efficiency 


*Two values were reported. The first value (column 4) was the JANNAF-based 


enthalpy. The value in parentheses (column 5) 
or the sensible enthalpy based on the equation 

was the enthalpy potential 

T 


T 

2 f C p> jdT a, (T) 
0 

v m298 

f H f>i 

+ J c p.i dT a i (T) 

298 

300 

- 1 H? 9 f + f C .dT 

.• F,i J p,i 

1 298 

ctj (T) 

300 

+ J / C pJ dT *i (T) 
0 


where: C p j is specific heat at constant pressure, Btu/lb m - °R, and aj(T) is 

the mass fraction of the specie i as a function of temperature and Hf is fuel enthalpy. 
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Cooling and surface-pressure parameters .- Surface pressures, cumulative 
surface-pressure integrals, cumulative cooling losses, cumulative surface area, 
and pressure ratios for axial distances from the AIM virtual spike tip are 
listed on pages 4 and 5. 

Definitions and units of the parameters are as follows: 

XABS - axial distance from virtual spike tip, in 

P-IB - surface pressure on innerbody, psia 

P-0B - pressure on cowl inner surface, psia -x 

PDA - cumulative surface-pressure integral, / ^pdA, ib^ 

-'o 

Q0X - cumulative total cooling loss, Btu/sec 
Q-IB - cumulative cooling loss from innerbody, Btu/sec 
Q-0B - cumulative cooling loss from outerbody, Btu/sec 
CAWALL - cumulative surface area, sq in 

P-IB/PS0 - innerbody static to wind-tunnel static-pressure ratio 
P-1B/PT0 - innerbody static to wind-tunnel total -pressure ratio 
P0B/PS0 - outerbody surface static to wind-tunnel static- pressure ratio 
P0B/PT0 - outerbody surface static to wind-tunnel total -pressure ratio 

Drag and heat- transfer coefficients .- Longitudinal values of drag force 
and drag and heat-transfer coefficients are listed on page 6 {for some cases 
on page 6 and 7). Definition and units of the parameters are as follows: 

X - axial distance from spike virtual tip, in 
DDRAG - incremental frictional drag force. Iff 
CDRAG - cumulative frictional drag force, lb^ 

C F - friction-drag coefficient 

HC - heat-transfer coefficient, Btu/(sec-sq ft-°R ) 

Ramjet performance .- AIM performance parameters" and pertinent information 
are contained on page 7 {page 8 for some cases). The performance parameters 
are generally self-explanatory; detailed discussion about the methods of com- 
putation are presented in references 6 and 9. Parameters listed below STATIONS 
are presented since they are related (except for the inlet throat) to the cowl 
leading-edge station. The NOMINAL COWL LEADING EDGE refers to the Xri (table 3) 
value for the Mach 6 design operating position. SPIKE TRANSLATION is^xhe 
recorded distance between the nominal and the actual xn value (this distance 
is designated as AAx in symbols and used in figure 3(a)j; all dimensions other 
than those for the inlet spike are corrected by this amount. 

The fuel injectors and their corrected stations in inches are shown. A 
letter in the VALVE column indicates the injectors that were in use during the 
respective time. Table 5 indicates the general fuel equivalence ratio values 
for the various injector stages. The actual fuel equivalence ratio, however, 
for each injector can be determined by noting the step increases in the PHI 
column on the output, pages 1-3, for the respective time (ignore 0.01 or 0.02 
changes); the step difference at the combustor station corresponding to the 
indicated injector station is the <|>-value for the respective injector. 
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SUMMARY OF TESTS 


The Hypersonic Research Engine/ Aero thermodynamic Integration Model was 
tested in the NASA Hypersonic TunneT Facility at the Plum Brook Station of the NASA 
Lewis Research Center. Synthetic air (heated nitrogen with proper amount of 
oxygen added) was delivered by the facility at nominal Mach numbers of 5, 6, 
and 7. The Mach 5 and 6 tests were conducted at true air temperature while 
Mach 7 tests were conducted at Mach 6 temperature (3000° R) because of heater 
deficiency. Changes in total temperature and i'nstream oxygen content at 
Mach 5 and 7 were also explored. The hydrogen fuel was heated up to 1500° R 
prior to injection to simulate a regenera tively cooled system. 

The engine testing was completed with an accumulated actual running 
time of about 112 minutes with 41.5 minutes of combustor operation. The 
important achievements realized from this test program which advanced the 
state-of-the-art in hypersonic propulsion were discussed in detail in reference 
9 and are: 


1. Realistic engine performance levels for hypersonic flight were 


obtained from Mach 5 to 7. 
Test 

Internal 

Internal 

Mach 

Equivalence 

Thrust 

Specific 

No. 

Ratio 

Coefficient 

Impulse 

5.1 

1.0 

0.910 

2740 

6.0 

1.0 

0.735 

2360 

7.25 

1.0 

0.570 

2170 


2. Engine inlet performance agreed well with theoretical prediction. 
Combustor efficiency of 95 percent was achieved. Nozzle vacuum thrust 
coefficient was lower than predicted. 

3. ‘ The interaction effects in staged fuel injection were very important 

in achieving auto-ignition, high combustor efficiency, and overall 
performance. High supersonic combustor efficiency in a diverging duct 
was difficult to achieve. The strong stage interaction effects 
discovered during these tests may be used to great advantage in 
future designs. 

4. The "transonic combustion" or "mixed combustion mode" was the most 
efficient heat addition process in the range of Mach numbers and 
temperatures tested in this program. 

5. The effects of ignitors, altitudes, spike translation, fuel schedules, 
angle of attack, step and struts, inlet gas composition, inlet total 
temperature, and component interactions were investigated and correlated. 
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6. Stable subsonic and supersonic combustion and convertibility over a 
range of fuel equivalence ratios at Mach 5 and 6 was demonstrated. 

7. The overall cooling load and its distribution as compared with 
theoretical prediction was determined. 

8. Experience was acquired in free jet testing in a ground test 
facility with large model blockage and combustion. 
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Table 1. - Summary of planned HRE/AIM wind tunnel tests 
(obtained from ref. 9 and 15) 




PTO, 

TTO, 


FUEL 


INLET 

COMBUSTION 



"o 

PSIA 


nr 

SYSTEMS 


AX, IN 

MODE 

RUN TYPE AND PURPOSE 

■ 

6 

466 

1500 

0 

- 

- 

4 23 

- 

Purge force, nominal case 

B 

6 

466 

1300 

0 

- 

- 

1 90 

- 

Purge force, effect of spike position 

B 

6 

466 

1500 

3 

- 

- 

4 23 

- 

Purge force, effect of angle of attack 

4 

6 

466 

2000 

o 

- 

- 

4 23 

- 

Operation checkout, effect of higher TTO 

5 

6 

466 

3000 

0 

- 

- 

0, 1 71, 2.52 




' 






4 23, aft stop 

- 

Airflow calibration, effect of altitude 

6 

6 

930 

2946 

0 

- 

- 

0, 1 71, 2.32 
4.23, aft stop 

_ 

Airflow calibration, nominal case 

7 

6 

930 

2946 

3 

- 

- 

0, i 7f , 2 52 
4 23, aft Stop’ 

_ 

Airflow calibration, affect of angle of attack 

e 

6 

930 

2946 

o 

la, lb 

1 

4 23 

Supersonic 

Inlet-combustor performance, ignition and inlet unstart limits 

m 

6 

930 

2946 

0 

la, lb, 2a, 2c 

2 

4 23 

Supersonic 

Inlet-conbustcr performance, injector optimization 

IS 

6 

930 

2946 

0 

lc, 4, 2a, 2c 

2 

4 23 

Supersonic 

Inlet-combustor performance, injector optimization 


6 

930 

2946 

0 

la, lb, lc, 4 

3 

4 23 

Supersonic 

Inlet-combustor performance, injector optimization 

jin 

0 

930 

2946 

0 

T80 

T8& 

4.23 

Supersonic 

Inlet-combustor performance, injector optimization 


6 

466 

3000 

0 

la, lb, 2a, 2c 

2 

4 23 

Supersonic 

Inlet-combustcr performance, effect of altitude 


6 

700 

3000 

0 

la, lb, 2a, 2c 

2 

4 23 

Supersonic 

Inlet-ecmbuster performance effect of altitude 

B 

6 

930 

2946 

0 

la, lb, 2a, 2c 

2 

Aft stop 

Supersonic 

Inlet-combustor performance, effect of spike position 

16 

6 

930 

2946 

0 

la, lb, 2a, 2c 

2 

2 52 

Supersonic 

Inlet-combustor performance, effect of spike position 

17 

6 

930 

2946 

0 

la, lb, 2a, 2 C 

2 

1 71 

Supersonic 

Inlet-combustor performance effect of spike position 

18 

6 

930 

2946 

0 

3a, 3b 

4 

4 23 

Subsonic 

Inlet-combu*tor performance, subsonic combustion 

19 

6 

930 

2946 

0 

3a, 3b 

5 

4 23 

Subsonic A 
transition 

Engine performance, subsonic combustion and transition 

20 

6 

930 

2946 

0 

la, lb, 2a, 2c 

2 

4 23 

Supersonic 

Engine performance, nominal case 

21 

6 

466 

2946 

0 

la, lb, 2a, 2c 

2 

4,23 

Supersonic 

Engine performance effect of altitude 

22 

6 

930 

2946 

3 

la, lb, 2a, 2c 

2 

4.23 

Supersonic 

Engine performance, effect of angle of attack 

23 

7 

520 

1500 

0 


- 

2 88 

- 

Purge force 

24 

7 

520 

3965 

0 

- 

- 

2 34, 2 80 
3.24 


Airflow calibration, effect of altitude 

25 

7 

1000 

3840 

0 

- 

" 

1 98, 2.88 
3 24 


Airflow calibration, nominal case 

26 

7 

1000 

3840 1 

3 1 

- 

- 

2 34, 2 88 

3 24 


Airflow calibration, effect of angle of attack 

27 

7 

520 & 

3965 









1000 

3840 i 

0 

la, fb 

6 

2.08 

Supersonic 

Inlet-combustor performance, ignition and inlet unstart limits 

28 

7 | 

1000 

3840 

0 

la, lb, 2a, 2c 

7 

2 08 

Supersonic 

In let -combustor performance injector optimization 

29 

7 : 

1000 

3840 

0 

lc, 4, 2a, 2c 

i 

2 60 

Supersonic 

In let -comb us tor performance, injector optimization 

30 

7 

1000 j 

3840 : 

0 1 

la, lb, lc, 4 

6 

2.88 

Supersonic 

In lot. -combustor performance, injector optimization 

31 

7 

1000 

3840 

0 

TBO 

TBD 

2 88 

Supersonic 

Inlet-combustor performance injector optimization 

32 

7 

522 

3965 

0 

la, lb, 2a, 2c 

7 

2 68 

Supersonic 

In lot-combustor performance, effect of altitude 

33 

7 

700 

3965 

0 

la, lb, 2a, 2c 

7 

2 00 

Supersonic 

In let -combustor performance, effect of altitude i 

34 

7 

J000 

3840 

0 

la, lb, 2a, 2c 

7 

3 24 

Supersonic 

Inlet-ccmbustor performance, effect of spike position 

35 

7 

1000 

3840 

0 

la, lb, 2a, 2c 

7 

2 34 

Supersonic 

Inlet-combustor performance, effect of spike position’ 

36 

7 

1000 

3840 

0 

ia, lb, 2a, 2c 

7 

1 98 

Supersonic 

Inlet-ccnbustor performance, effect of spike position 

37 

7 

tooo 

3840 

0 

la, lb, 2a, 2c 

7 

2 88 

Supersonic 

Engine performance, nominal case > 

38 

7 

522 

3965 

0 

la, lb, 2a, 2c 

| 7 

2 08 

Supersonic 

Engine performance, effect of altitude 

39 

7 

1000 

3840 

3 

la, lb, 2a, 2c 

7 

2 B8 

Supersonic 

Engine performance, effect of angle of attack 

*0 

5 

445 

1500 

0 

la, lb, 2n, 2c 

- 

| 4 23 

- 

Purge force 

41 

5 

206 

2210 

0 

la, lb, 2a, 2c 

- 

4 23 

- 

Airflow calibration 

42 

5 

416 

2210 

0 

la, lb, 2a, 2c 

9 

4 23 

Supersonic 

Inlet-combustor performance, nominal case effect of altitude 

43 

5 

415 

2210 

0 

la, lb, 2a. 2c 

TBO 

; 4 23 

Supersonic 

In let-cdmbustor performance, and ignitor flow rat* 

44 

5 

4 1 5 

2210 

0 

la, lb, 2a, 2c 

9 

4 23 

Supersonic 

Engine performance, supersonic combustion 

45 

5 

415 

2210 

0 

3a, 3b 

ro 

4.23 

Subsonic 

Engine performance, subtonic combustion 

46 

5 

| 415 

2210 

3 

la, lb, 2a, 2c 

M 

4 23 

Subsonic & 
Supersonic 

Engine performance, effect of angle of attack 


original 

OF POOR QUALM 
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Table 2. - HRE/AIM Test Run Summary 
(obtained from ref. 5). 


Run 

Ho 

Reading 

Ho 

Date 

Inlot Condition 

Inlet 

Spike 

Position, 

Ax, in. 

Fuel 

injector* 

Used 

★ 

Tunnel 
Conf Ig 

Time 

— 

Objective of Test 

Comments 


Useful 

Ha ch 
NO 

p T0 . p»i* 

T 

t to* * 

Hln 

Sec 

Hln 

Sec 

1 

1 through 5 

9/18/72 

- 


- 

- 


A 

- 

" 

- 

- 

Pro -run reference 
No-alrflow engine 
Purge system calibration 

Data not valid due to mechanical Interference between AIM and 
outer cowl body 

2 

6 

10/31/72 

6 

i«66 

1500/2100 

8,266 

- 

A 

- 

80 

- 

- 

Facility and engine 
dieckout 

Test terminated due to cooling system overpressure abort system 
failure 

3 

7 

11/1 

6 

866 

1500 

8 266 

- 

A 

2 

26 


- 

Same as run 2 

Tunnel nozzle started Inlet started Strong shocks In test 

section Cell pressure “HI psU 

8 

8 

11/2 

6 

866 

1500 

8 266 

- 

A 

* 

5 


1 

Establ Jsh fee 11 i ty 
operational procedure 

Test aborted due to facility problem (TAPP) 

5 

9 

11/16 

6 

866 

1500 

8 266 

• 

61 

- 

- 


• 

Same as run 8 

Facility shroud extended and washer added to assist tunnel 
start (TAFP) 

10 

11/16 

6 

866 

1500 

8 266 

- 


- 

- 


- 

Same as run 8 

TAFP 

11 

11/16 

6 

866 

1500 

8 266 



2 

39 


99 

Same as run 8 

nozzle start and inlet start obtained 

Cell pressure — 1 2 psla Wedge nozzle pressure changed from 
50 to 60 piia No Improvement In cell pressure 

6 

12 

11/21 

6 

866 

2250 

3 962 

- 

at 

* 

- 


- 

Same as run 8 

TAFP 

13 

11/21 

6 

866 

2250 

3 962 

" 


1 

07 



Same as run 8 

Wedge nozzle pressure 55 to 90 pslg No tunnel nozzle start 
Nozzle started when inlet dosed for shutdown , 

7 

18 

11/21 

6 

866 

2950 

3 962 

- 

61 

- 

38 


- 

Same as run 8 

TAFP 

8 

15 

12/6/72 

6 

866 

2950 

8 266 

- 


- 

16 


- 

Same as run 8 

TAFP 

9 

16 

1/18/73 

6 

866 

2800 

8 266 

1C, 8 

61 

- 

35 


- 

Same as run 8 

First combustion attest TAFP 

17 

H 

* 

" 


" 

1C. 8 


1 

06 


• 

Same as run 8 

Nozzle start not obtained TAFP 

18 



H 



1C, 8 



OO 


‘ 

Same as run 8 

Woxzlo start obtained by cycling Inlet spike open and doled 
Inlet start obtained Fuel rampad to equivalence ratio « ,25 
prior to tunnel unstart and TAFP 

10 

19 

2/2 

6 

866 

2950 

0 99/ 
8 00 

“ 

61 

• 

13 


- 

Same as run 8 

Nozzle start with inlet partially open (6 x » 0 99) WP, 
Ho fuel Injected 

11 

20 

2/2 

6 

866 

2950 

0 99/ 
8 00 

1C, 8 

61 

1 

02 


- 

Same as run 8 

No start at AX " 0 99 Nozzle started by cycling inlet spike 
Combustor lit causing tunnel unstart 

12 

21 

2/15/73 

6 

750 

3000 

0 99/ 
8 00 

- 

ct 

• 

- 


- 

Establ ish facility 
operational procedure 

Jet pump Installed Test aborted due to freezing of coolant 
supply system 

13 

22 

2/21 

6 

750 

3000 

0 99/ 
8 00 

* 

Cl 

“ 

22 


“ 

Same as run 12 above 

Jet pump used for this test Nozzle start obtained Unstart 
experienced when Inlet was opened Test aborted manually. 
Nozzle restart noted during shutdown 

18 

23 

2/2 1 

6 

750 

3000 

0 99/ 
8,00 

' 

Cl 

' 

50 


' 

Some as run 12 above 

Jet puerp and wedge nozzle Inlet pressure varied Nozzle start 
was not obtelned Use of Jet pump did not affect test chamber 
pressure Seals between AIM support struts and facility shroud 
blown out 

15 

2k 

2/23 i 

6 

750 

3000 

0 99/ 
8 00 

- 

C2 

- 

! - 


- 

Same as run 12 above 

Jet pump Inactivated TAFP 

25 

2/23 

6 

750 

3000 

0 99/ 
8 00 

- 

C2 


- 




TAFP 

26 

2/23 

6 

750 

3000 

0 99/ 
8 00 

1A 10 

C2 

• 

89 


* 

: Same as run 12 above 

Nozzle start and engine start obtalnad Fuel Injected for 8 
seconds prior to nozzle unstart Unstart attributed to 
excessive fuel injected caused by facility valve malfunction 

T6 

27 

3/1 

6 

930 

3100 

0 99/ 
8 00 


02 

l 

82 



Some as run 12 above 

j 

Nozzle start and Inlet start obtained Jet pump inactivated 
Fuel was Injected engine Inlet unstart experienced 12 seconds 
later Inlet start reestabl 1 shed- and fuel again Injected 

Inlet unstart experienced 9 seconds later Test was manually 
aborted Cowl leading edge assembly separated from the outer 
body Cause of the separation was attributed to failure of 
the screw heads The failure was caused by overheating of the 
screw heads resulting from Ingesting the hot tunnel environment 
Into this area ingestion of tunnel ambient was the result of 
a shock standing on the AIH cowl 

Additional diagnostic instrumental on was Installed in the 
Facility shroud and diffuser 

17 

28 

3/16 

6 

93t> 

3100 

0 99/ 
8 00 

IA 10 

62 

1 

11 



Establ Ish facil 1 ty 
operational procedure 
to obtain hypersonic 
airflow 

Tunnel configuration same as conffg 6 except washer Inside 
diameter changed to 88 5 inches Tunnel unstart observed 19 
seconds after fuel introduced Start reestablished Test 
manually aborted 3 seconds later when excessive heating of 
HftE-AM cowl leading edge assembly mount flange was noted 
Excessive heating of the external skin of the AIH was noted 


* see figure 5-9, reference 5 




Table 2. - Continued 


© O 

if 

U 

c? £ 

a ra 


Run 

Ho 

Reading 

No 


Inlot Condition 

tnlot 

Spike 

Politico, 

Ax , in . 

fuel 

Injector 

Used 


Time ] 

Objective of Test 

torment i 

Tuuntl 

Run | 

Useful J 

Date 

Mach 

Ho, 

p T0 * PS, ° 

T °R 

t to* r 

Conf fg 

Hln 

Sec 

Hln 

Sec 

|8 

29 

3/22 

6 

930 

3100 

0 99/ 
4 00 

1A, 10 

Cl 

** 

36 


“ 

Sane as run 17 above 

Re-run of reading 23 with seal repaired Jet pump did not 
Improve tunnel Start 

19 

JO 

4/27 

6 

750 

2000 

0.99/ 
4 00 

Fuel 

Injec 

not 

planned 

0 

1 

16 




Shroud inlet washer replaced with cone-cylinder and 15° 
conleat diffuser Inlet contraction replaced with T cone, 
tunnel nozzle did not start 

20 

31 

4/30 

6 

750 

2000 

0 99/ 
4 00 

Fuel 

Injec 

not 

planned 

E 


51 



Establ Tsh operational 
procedure 

First run with fully started tunnel Shroud inlet cone 

cylinder replaced with original 46 In diameter washer 
Tunnel start obtained whan Inlet spike was cycled twice, 
supersonic flow In diffuser Test terminated when target 

conditions achieved due to limited supply of nitrogen 
Test cell pressure was 1 2 psla 

21 

32 

4/30 

6 

750 

2000 

0 99/ 
4 00 

Fuel 

injac 

not 

planned 

£ 

1 

42 



Determine effect of 
varying wedge nozzle 
flow 

Tunnel conftg Identical to run 20 Tunnel start obtained 
when Inlet Spike cycled twice Test cell pressure of 1 0 psla 
obtained Wedge nozzle has negligible effect on call pressure 

22 

33 

5/4 

6 

750 


C 99/ 
4 00 

10, 20 

E 

' 

1 

25 



Investigate Inlet 
unstart limit with first 
stag* coobustlon 

First luccassful supersonic combustion run Intentional 

inlet unstart when first stage equivalence ratio reached 
0 34 No second stage fuel added 0-rlng between the 
outerbody and the cowl leading edge extruded 

23 

34 

5/15/73 

6 

750/ 

930 

3000 

c 99/ 
4 00 

1A,1B,2A r 

E 

2 

08 


... * 

Checkout AIK and 
facility. Fuel rich at 
P T0 - 750 pH a 
4- 1 0 at Pjo * 930 psia 

Tunnel start and Inlet start obtained 4 of 1 35 »et at Pyn “ 
150 psla and 4 of 1 00 set at Pro - 930 psla Facility fuel 
control valua for Injector IB oscillated Run proved A1H and 
tunnel can operate at f > 1 0 Erosion of zfrconlun oxlda 
coating on outer cowl body crossover manifold noted Erosion 
caused by carbon dust In tunnel flow 

24 

35 

5/16/73 

6 

750 

3000 

0 99/ 
4 00 

IA IB 2A.2C 

E 


25 



Checkout AIM and 
f*cM tty Design In- 
jector locat font 

Test was aborted when engine Inlet unstart wa* observed three 
seconds after Initiation of fuel Injection The engine unstert 
was result of InJ acting excess Iva fuel, caused by malfunction 
of facility control valve, Inspection of the unit revealed that 
the coolant leak on the spike assembly had progressed, and repair 
was necessary 

25 

36 

5/24 

(, 

750 

3000 

0 99/ 
4 00 

JA IB 2A ?C 

£ 

2 

19 

1 

38 

Demonstrate operatton 
with design injector 
location and determine 
auto Ignition 1 Imlt 

First good run with design Injector locations Auto Ignition 
obtained at p - 0 55, first stage did not 1 Ight unt 1 second 
stage ^uel added Overall 4 ramped to 1 0 with first Stage 
4 held at 0 24 

26 

37 

5/30/73 

6 

750 

3000 

0 99/ 
4 00 

* 

E 

■ 

- 


* 

Determine effect of 
first stage 4 on com- 
bustor oerformance 

Test aborted due to malfunction of the steam ejector syste* 


3S 

5/30 

& 

750 

3000 

0 99/ 
4 DO 

1A, IB 2A.2C 

£ 


47 


26 

Determine effect of 
first stage 4 on com- 
bustor performance 

Tost aborted when Inlet unstarted Malfunction of the facility 
fuel control valve resulted In injecting excessive fuot Into 
Injector 2C 3 snail cracks in spike skin m region of Igniton 
found In post run Inspection Cracks repaired to prevent witer 
leak Into combustor 

39 thru 48 

- 

- 

- 

- 

- 

* 

t 

“ 

- 

* 

- 

Purge system 
cal ibratlon test 


27 

49 

10/4/73 

6 

750 

3000 

- 

- 

£ 

- 

- 

- 

- 

Combustbr optimization 

TAFf* 

50 

10/5/73 

6 

750 

3000 

■ ■ . 

- 






Combustor optimization 

TAFP 

5t 

10/5/73 

6 

750 

3000 

0 99/ 
4 00 

!A t lB 2A 2C 

C 

2 

39 

2 

09 

Ctmbustor optimization 

Fuel control problems encountered 

28 

52 

10/10/73 

6 

750 

3000 ! 

0.99/ 
4 00 

1A, 18,20,4 

E 

1 

21 

- 

so 

Combustor optimization 

Investigating performance Improvement due to Injecting fuel closer 
to Inlet Inlet unstarted at overall 4 of &3 

S3 

10/10 

- 

" 

- 

- 

“ 

E 

* 

* 



Purge system calibration 
test Evacuated test 
cel 1 


29 

54 

10/11/73 

6 " 

750 

3000 

0 99/ 

4 00 

1 

1 A, 18, 2A,2(j 

£ 

3 

04 

2 

13 

Combustor optimization 

Atteept to determine effect of first stage 4 and thrust on 
performance Auto ignition obtained at 4 ” *54 Data taken 
with Ignitors on and off to determine effect on performance 
Inspection of unit revealed excessive coolant leak at spike/ 
Ignitor body Interface Repair necessary Tunnel operating 
procedure modified to reduce water Ingestion into AIM Mil 
pressure taps 

55 

10/17/74 


- 

- 

- 

- 

£ 

- 

” 

' 

- 

Purge system calibration 
evacuated test cell 


JO 

56 

11/2/73 

6 

750 

3000 



E 





Combustor optimization 

Effect of fuel split between 1st and second stage Injectors at 
overall 4 • 1 0 Investigated Also all second stage fuel added 
from Innerbody Side (system 2C) Fuel system purges turned off 
to determine effect on combustor wall pressure distribution 
Found thrust measurement affected by thermal expansion of fuel 
manifold 16 Inlet unstarted at overall 4 of 1 0 with f 1 fit 

stage 4 « 0 36 Cavity pressure tip FA2 repa*red for th s run 
Encountered fuel control problems 



Table 2. - Continued 


Run 

No 

Raiding 

No. 

Date 

Inlet Condition 

Inlet 
Spike 
Poll tlon. 

Ax , in 

Fuel 

Injectors 

Used 

Tunnel 

Conflg, 

Tim 


Contents 

[ Run 

| Useful 


Mach 

No 

'to. **■ 

T To f ° R 

Min 

Sec 

Min 

Sec 

Objective of Test 


57 

11/2/73 

6 

750 

3000 

0 99/ 
4.00 

1A, 18, 2A 
2C 

E 

- 

- 

- 

- 



58 

11/7/74 

- 

- 

- 

- 

- 

E 


- 

. 

- 

Purge system calibration 

Dctarmlne of feet of thermal expansion of fuel manifold 18. 


59 

H/8/73 

6 

750 

3000 

- 

- 


- 

- 

- 

• 

Combustor optimize tlon 

TArP 

60 

11/8/73 

6 

750 

3000 

0.99/ 
4 00 

TA,lft,2A, 

2C 

E 

2 

34 

2 

04 

CoaAustor optimization 

Overall $ held constant white amount of fuel from Innerbody 
and outerbody Injectors varied Fuel temperature com- 
pensation added to fuel control 

32 

61 

11/13/73 

6 

750 

3000 

0.99/ 

1 72/ 

2 52 

tA,1B,2A, 

2C 

C 

2 

50 

2 

21 

Determine effect of 
Spike poi Itlon on 
engine performance 

Inlet nftsflcM ratios of 0 8l and 0 58 ran by varying the Inlet 
spike position AIM wall pressure distribution measured with 
fust xline purge flew shut off Reworked section of the Innnerbody 
assembly burned end damaged during combustion, damaged section 
was removed tfpe rational procedure modified to prevent further 

damage 

33 

62 

1 1/20/73 

6 

930/ 

466 

3000 



1 





Per fon** nee test 

TATP 

63 

11/21/73 

6 

930/ 

466 

3000 

0 99/ 
4 00 

1A.IB.2A, 

2C 


2 

59 

l 

52 

Performance test 

Tunnel total pressure varied to determine effect of altitude 
on performance 

34 

64 

11/20/73 

6 

750 

3000 

0 99/ 

4 00 

1B.2A.2C. 

3A.30 

i 

3 

38 

2 

35 

Sub ion 1 c-supe non t c 
combustor mode 
transition 

Transition from subsonic to supersonic combustion mode 
demonstrated Inspection of unit revealed coolant was flowing 
Into the Id fuel manifold and a nickel plated section of the 
Innerbody had blistered. Separation at the spike skirt-sptke 
body has progressed to approximately 1 0 Inches Forward facing 
step at the Interface of the cowl leading edge assembly and the 
outerbody had progressed to approximately 065 inches Larger 
fuel metering venturi Installed In fuel system £ 

35 

65 

12/11/73 

6 

750 

3000 

4 00 

1A.1B.2A, 

2C 

c 

2 

52 

1 

44 

Supersonic combustion 

with Instrumentation rig 

Instrumentation rake Installed Rake caused tunnel to unitert 
at # - 1 05 Exhaust gas sampling data takan 

66 

12/14 

- 

- 

- 

- 

• 

z 

- 

- 

* 

- 

Purge System calibration 

TATP 

67 

12/14 

- 

“ 

- 

- 

- 


- 

- 

- 

- 

Purge system calibration 

Nj purge force cal ibrat Ion with celt evacuated 

36 

68 

12/14/73 

6 

750 

3000 

- 

* 


* 

- 

" 

- 


Tine of steady state fuel flow Increased to 20 seconds to el low 
get sampling data to stabilize 


69 

12/14/73 

6 

750 

3000 

4 00 

1A.1B.2A, 

2C 

E 

3 

20 

2 

17 

Supersonic combustion 

One tunnel unstart experienced near end of run Several tunnel 
unstarts prevented by shutting off fuet Incipient unitert 

detected by monitoring luminescent normal shock position In 
T V view of tunnel 

37 

70 

12/19/73 

6 

750 

3000 

* 

- 

c 

- 

- 

- 

- 

Determine effects of 
bogle of attack 

Test terminated prematurely due to frozen vent velva 

71 

12/19/73 

; t 

l 

750 

3000 

4 00 

1A.1I.2A, 

; 2 c 


J 

56 

2 

29 


Cowl leading edge assembly removed after this run to remove 
facing step noted after reading 64 

72 












Purge system calibration 

Calibration with IB fuel injector manifold heated test cell 
evacuated. 

47 

73.74,75 

1/22/74 

7 

10W 

3200 

- 

- 

F 

- 

- 

- 

■ 

Mach 7 facility check- 
out 

Test aborted due to facility problems (TAFP) 

76 

1/23/74 

7 

10M 

3200 

" 

| 

F 

- 

- 

“ 

- 

Mach 7 facility check- 
out 

TAPP 

77 

1/23/74 

7 [ 

I0W 

1200 

* 57 

i 

F 

2 

~ 

" 

" 

Mach 7 facility check- 
out 

Attempt to start tunnel at Mach 7 unsuccessful Secondary steam 
e>actor used, wedge nozzle pressure varied, Inlet spike assenbly 
translated 

48 

78 

1/25/74 

7 

1000 

3500 

2 57 

- 

G 

2 


- 


Hach 7 facility check- 
out 

Test aborted while attempting tunnel start TAFP Unusual 
amount of carbon dust deposited on AIM 

49 

79 

2/15/74 

7 

1000 

3100 

- 

- 

Cl 

- 

- 

- 

- 

facility check-out 

AIK moved aft 5 5 Inches 

80 

2/15/74 

. 7 

1000 

3100 

2 57 

* 

Cl 

- 

- 

- 

- 

Facility check-out 

TAFP (dewar water system frozen). 


81 

2/20/74 

FT 

1 

10W 

; 3300 

I 

2 57 

2A, 2C 

G2 

2 

38 



Facility check-out 

Blowout doors installed In tunnel closure Tunnel started when 
wedg« nozzle pressure reduced Tunnel unstarted whan combustor 
fit Restart not obtained due to change In wedge nozzle Inlet 
pressure 

SO 

82 

2/22/74 

7 i 

1000 

3300 

- 

- 

G2 





Facility check-out 

TAFP Seel around outor cowl body support damaged 

83 

2/22/74 

7 

1000 

3300 

2 57 i 

- 

G2 

2 

05 

- 

- 

Facll ity check-out 

Tunnel start not obtained 

51 

84,85,86 

2/28/?4 

7 

1000 

3300 

- 

* 

G2 

- 

- 

- 

- 

Facit Ity check-out 

TAFP 

87 

2/28/74 

7 

10W 

3300 

2 57 

1A,1B,2A 

2C 


2 

46 

~ 

30 

Facility check-out 

Tunnel nozzle started. Unstarted at tf *■ 0 8 




Table 2. - Concluded 


Run 

No 

Reading 

No 

Oate 

Inlet Condition 

Inlet 
Spike 
PosJ tfon. 

Ax, in. 

Fuel 

Injectors 

Used 

Tunnel 
Conf Ig. 

Time 

Objective of Test 

comments 

Run 

Useful 

Hacit 

No 

V Ps, » 

T T0 ’ ° r 

Hin 

Sec 

hln 

Sec 

52 

88 

2/28 

7 

1000 

3100 

2 57 

lA.ia.2A, 

2C 

F 

2 

45 

1 

31 

Combustion evaluation 

First successful Hach 7 run Tunnel closure removed Diffuser 
seal repaired Effect of fuel Injection location Investigated 
Row 2 Ignitors on. Outer cow! body support dsnmged by carbon 
particles in tunnel flow due to failure of carbon part In facility 
heater Shroud Jnlet pressure rake hit and damaged Repaired 
outer cowl t>ody support and water cooled protective wedge 
installed Coolant leak at the Interface of spike skirt and 
spike body noted at angular location 270° In addition to leak 
at 180 degrees noted In Rdg 64 Leak at 180° progressed to 
approximately 1 25 inches Cowl leading edge tip radius and 

spike tip damaged by particles Damaged areas reworked 

53 

89 

3/15/74 

7 

1000 

3000 

2 57 

1A. 1 0, 2A, 
2C,4 

F 

3 


2 

02 

Combustor optimization 

Performance measured wTth various fuel Injection schemes Tjq 
varied during run Ignitors on Test terminated prematurely 
due to failure of transducer In fuel control causing fuel con- 
trol valve to fully open Abnormal amount of carbon dust 

observed m tunnel flow. Cowl leading edge tip radius and spike 
tip again damaged Tip section repaired 

54 

90 

3/8/75 

7 

1000 

3000 

2.57 

1A, 18, 1C, 
4 

f 

3 

09 

1 

16 

Combustor optimization 

Second stage fuel injection closer to Jnlet {injectors 1C, 4) 
inlet unstarts encountered 

55 

91 

3/12/74 

7 

1000 

3000 

2,57 

1 A , 13.2C. 
4 

F 

2 

52 

1 

32 

Effect of angle of 
attack 

Tunnel start improved at angle of attack Tunnel started at 
Pro " 850 pi la. 3 Inlet unstarts encountered due to excessive 
1st stage fuel Total coolant leak into combustor estimated to 
be 5 0 gpm 

56 

92 

3/18/74 

7 

1000 

2900 

2 57 

lA.ia.2C, 

4 

F 

3 

50 

2 

30 

Combustor performance 
with Instrumentation 
rake Installed, 

Instrumentation rake blockage had adverse effect on tunnel start, 
inlet spike stroked twice to start tunnel Oxygen content of 
tunnel flow varied UiHc AIH exhaust gas sampling data taken 

57 

93 

3/27/74 

5 

415 

2210 

i# 0 

1A. 1B.2A, 
3A.3B 

F 

0 

85 

- 

- 

Facility check-out 

First Hach 5 run Subsonic combustion data obtained. Run 
terminated prematurely (TAFP) 

58 

94 

j 

3/28/7«# 

5 

(■) 415 
(b) 300 
(e) 206 

2210 

3000 

2210 

4 00 
4 OO 
4,00 

lA,ta 2A, 

3A,3» 

lA,ia k 2 A, 

3A.33 

1A.1B.2A 

JA 39 

F 

2 

25 

2 

01 

Combustor optimization 

Subsonic and supersonic combustion and transition demonstrated 
Four unstarti exper fenced, three unj torts attributed to high 
cell pressure one to injecting excessive fuel Intentionally 
, mto the AIH More carbon in tunnel flow Cowl leading edge 
and spike tip damaged Doth reworked. 

59 

95 

3/29/74 

5 

415 

300 

206 

2210 

3000 

2210 

4 00 
4 00 
4 00 

1AJB.2A, 

2C 

1A.1S.2A, 

2C 

1A ia.2A. 
2C 

F 

3 

41 

3 

20 

Combustor optimization 

AH comments made for Rdg $k applicable for this run, except 
combustion was limited to supanon>c combustion mode. Four 
engine unstarts experienced Three unstarts were attributed 
to facility conditions and the other to programmed to determine 
mlet unstart 1 Imlt 

60 

96 

4/15 

5 

415 

300 

206 

2210 

3000 

2210 

4,00 

4,00 
4 00 

1A.1B.2A. 
3 A. 30 

F 

1 

1 




Evaluate effects of 
angle of attack 

Subsonic and supersonic combustion and transition demonstrated 
at angle of attack Intentional engine unstart obtained when 
excessive fuel was Injected in supersonic combustion mode 

61 

97 

4/22 

5 

206/ 

*10 

2210 

4.00 ! 

2A, 3A, 3B 

F 

i 




Combustor performance 
with Instrumentation 
rake installed 

Combustor exit flow conditions surveyed Gas sampling data 
taken Blockage of Instrumental ion rake had adverse effect 
on tunnel operation 


ro 

u> 




Table 3 - AIM aerodynamic 

(Mach 6 cowl position, 


coordinates 
* 34 844 in 


) 


SPIKE 

TIP 


NOZZLE 

PLUG 



COVJL LEADING 
EDGE 

34 860 
34 848 | 

r = 0 030 1 1 y\yj ° 


jC , \ 12 

0 036 - 

x a = 3 4 884 \ 


R CL = 9 0 


NOZZLE SHROUD 
TRAILING EDGE 


67 000 



S73 224 


a) Centerbody 


x, in 

r, in 

0.595 
0 698 

18 360 

19 304 

20 443 
21.691 
22.830 
23 850 

25 875 

26 766 

27 900 

28 904 

29 655 

30 360 
32.760 
34 080 

37 710 

38 070 

38 538 
38.826 

39 132 j 

39 780 
40.500 ! 

42 000 
'43.400 

44 000 
45.000 
46 000 
47 000 
47 600 
48.400 
55 760 
55 760 
61.900 
65 740 
67 553 
85 406 
86.976 

0 0 90° 

0 123\ st line 
3 237 7 10° 

3 411 
3 633 

3 885 
4.122 
4.338 
4.782 

4 985 

5 256 
5 518 

5 926> 15819 * 

6 660 i 

7-140\ -p no 
8 607 ■' 22 0 
8 734 
8 874 

8 942 

9 000 
9.096 

9 180' 5 645° Throat 
! 9 318 

9 415 
9 452 
9 518 
9 578 
9 624 
9 650 

9.670 ^ 

9 670\ End of 1 

9 406' spike, step } 0° 

9 406 Thermal throat, 

9 406 ' ! 

20.833° i 

0 0 30° | 


b) Outerbody 


x, in 

r, in 

40 894 
36 750 
36 250 

36.000 
35 750 
35 437 
34 860 

34 848 
30 884 

35 397 

35 874 

36 171 
36 414 

36 765 

37 494 
40 500 

40 894 

41 894 

42 894 

43 894 
46 294 
55 760 

57 000 

58.000 

58 700 
61 900 

65 980 

66 220 

66 740 

67 740 
68.780 

69 740 

70 820 

71 660 

72 260 
72 920 

72 980 

73 046 
73 224 
72 974 
70 355 
67 000 

11 611 ^ 

10 103 
9 975 

9.808 > External 

9 685 

9 487 \ 37 o 
9 053 J ) 

9.029 90° ^ 

9 000 12° 

9 104 

9 192 10° 

9.241 

9 278 8° 

9 322 

9 398"\ 

9 695 ) 5 645° 

9 720J 
9 810 
9 890 
9 960 

10.132 
10.873 

10 955 

11 000 f Internal 

11 022 

11 022 —Thermal 
11 022 throat 
11 042 

11.132 
11 348 
11 572 
11 773 

11 989 

12 146 
12 249 
12 349 
12 357 
12.365 

12 567 90° ) 

12 791 \ 1co 1 

13 493 J 15 > External 

13 493 J 


c) Internal struts (6) 


(d) Cowl lip design positions 



x=55.958 


0 577 


64.915 


X CL’ in ** » ln x CL /R CL 


Close off 

39 150 

Inlet start 

38 160 

Mach 8 

36 990 

Mach 7 

36 270 

Mach 4-6 

34 884 


0 0 

4 350 

0 990 

4 240 

2 160 

4 no 

2.880 

4 030 

4 266 

3 876 


24 




Table 4, - HRE/AIM Instrumentation 
(obtained from ref. 5). 


(a) Coding for instrumentation list. 


The code for the instrumentation listed In the T, Identl f? cation" column 
as follows. Sample, S-P-l 4,492-0° II 1 -90-3 (A-B-C-D-E-F). 

,r A Tt designates the component on which the Instrumentation Is located 

S = Inlet spike assembly 

I - Innerbody assembly 

NP = nozzle plug assembly 

CO = cowl leading edge assembly (outside) 

C = cowl leading edge assembly (combustor side) 

0 = outerbody 

N = nozzle shroud (combustor side) 

NO = nozzle shroud (outside) 

CE = combustor exit 
EF = engine airflow-metering duct 
F = fluids 

"B M designates type of instrumentation 
P = pressure 
T = temperature 

"C ,r designates the location of the Instrumentation in terms of station, 
with the inlet spike assembly positioned for testing at Mach 6 condition. 

"D" designates the angular location in degrees and minutes. 

"E" designates position of the pressure pickup with respect to airflow 
In degrees, or, if the instrument Is a temperature sensor, I t designates 
the thermocouple: 

CA = chrome] alumel 

CuC = copper constantan 

P/rh = platinum-platinum/ rhodium 

"F" designates the leg through which the leads are brought out. 

An "X tr anywhere In the Identification Code indicates that the parameter 
was not applicable. 

xxx/yy In the "Reading No. 11 column Indicates the Channel No. (xxx) on 
which the parameter was recorded, and the rated capacity (yy) of the 
transducer used. 

The "N/U" Code In the "Reading No.” Column Indicates channels that were 
not used. 

"LeRC $ys ir - recorded on separate system, therefore no channel number. 
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Table 4. - Continued 


ro 

cr> 


(b) Instrumentation list. 


Measure- 

ment 

Number 

Identification 

1 -S 

5-P - 0 595 - 0 

- 0-3 

2-S 

S-P - 14 492 - 0°l 1 1 

- 90-3 

3-S 

S-P - 14 483 - 2?1°8’ 

- 90-3 

4-S 

S-P - 14 473 - I80°5 r 

- 90-3 

5-S 

S-P - 14 4 - 90 

- 90 

6 -S 

S-P - 30 695 - 359°36* 

- 90-3 

7-S 

S-P - 35 085 - 359°34* 

- 9 O -3 

8 -S 

S-P - 35 071 - 269°35 f 

- 90-3 

9 -s 

S-P - 35 071 - I79°28’ 

- 90-3 

10-S 

S-P - 35 079 - 89 * 23 * 

- 90-3 

T 1 -S 

S-P - 35 580 - 359°32 t 

- 90-3 

1 2 -S 

S-P - 36 077 - 359° 34' 

- 90-3 

13 -S 

S-P - 36 487 - 3 59° 30’ 

- 90-3 

14-S 

S-P - 36 476 - 269°31 

- 90-3 

15-S 

S-P - 36 476 - 179°27 
S-P - 36 482 - 8 9° 29’ 

- 90*3 

16-S 

- 90-3 

17-S 

S-P - 36 984 - 359°32’ 

- 90-3 

1 8 -S 

S-P - 37 5 - 0 

- 90-3 

T9-S 

S-P - 38 0 - 0 

- 90-3 

20 -S 

S-P - 38 017 - 269°27’ 

- 90-3 

21-S 

S-P - 3fl 001 - 1 79*23* 

- 90 

22 - S 

S-P - 38 00 - 270 

- 90 

23 — S 

S-P - 38 5 - o 

- 90 

24-: 

S-P - 39 024 - 359°25’ 
S-P - 39 Oil - 269°25' 

- 90-4 

25 - S 

- 90-4 

26-$ 

S-P - 38 996 - 179° 23' 

- 90-4 

27-S 

S-P - 39 o - 270° 

- 90 

2&-5 

S-P - 39 497 - 359°2V 

- 90-4 

29-$ 

S-P - 40 027 - 359*24* 

- 90-4 

30 -S 

S-P - 40 023 - 269*28* 

- 90-4 

31-$ 

S-P - 40 015 - 179*25’ 

- 90-4 

32-$ 

S-P- 40 015 - 89<>20’ 

- 90-4 

33- S 

S-P - 41-498 - 359°30* 

- 90-4 

34- S 

S-P - 42 464 - 359*28- 

- 90-4 

35-5 

S-P - 43.7 - 0 

• 90 

3&-S 

S-P - 43*7 -90 

- 90 

37-5 

S-P - 43,7 - 180 

- 90 

38-S 

S-P - 43 7 - 270 

- 90 

33*5 

S-P - 44 796 - 

- 90-4 

40- S 

S-P - 45 0 - 0 

- 90 

41-S 

S-P - 47 315 - 359°2B‘ 

- 90-4 

42-5 

S-P - 47 301 - 269°22' 

- 90-4 

43-S 

S-P - 47 289 - 179015' 

- 90-4 

44-S 

S-P - 47 309 - 89°20’ 

- 90-4 

45-5 

S-P - 48 109 - 359*28* 

- 90-if 

46-S 

S-T - 24 0 - 359°45' 

S-T - 37 789 - 359*30- 
S-T - 38 01 ? - 354035 - 

_ 

47-5 

- CA-3 

48- S 

- CA-3 

49- S 

S-T - 40 021 - 354030 ' 

- CA-4 

50-5 

S-T - 41 965 - 353°30* 

- CA-4 

51 -S 

S-T - 44 796 - 354°27’ 

- CA-4 

52-5 

LVDT (Spile* Position) 


77- T 

Load Call 



READING NtfiBER 



31 

33 

34 

36 

37 

38 

51 

57 

61 

63 

64 

65 

69 

70 

73 

78 

84 

88 

89 

91 

92 

93 

96 

97 

121/35 


























^ J 
























m * 














































Mot ftCHj 
125/10 
126/10 
127/10 
259/25 
260/10 

t«d 























261/10 

262/10 

263/10 

264/10 

265/25 
























266/1 5 





















128/15 



-Not Rot 
Hot Rot 

t«d 

ted 






















Hot Routed 
Hot Rout*d 
Hot Routad 























N/u 

| 























N/U 

Hot Roi 
130/25 
131/25 

U 

tad 



‘ 










130/15 










1 



















1 ,5 V/ O 



132/25 
267/25 
133/25 
134/75 
135/75 
Hot Rot 
Hot Rot 
Hot Rot 
Hot Rot 
136/75 
Not Rot 
268/75 
137/75 
138/75 
139/75 
269/75 
Not Roi 

J 






















B 









267/50 - 





267/25 











r * 












134/25 

t M/tft 





134/50 


134/75 

135/75 


m 















. I 






it*d 

Jt«d 

ited 

ited 













1 ic/cn 





136/75 




t*d 








268/100 





1 30/50 

ocft/cn 






268/75 

137/75 

1 tfl/ 7 C 





































1 37/50 





[ 

















138/50 







139/75 

4 (g/ 7 c 











•tCAH Art 














t*d 













269/50 










N/U 1 
305/SOiv \ 

• 






















307/5Q»v J 
1 20/IOOesv * 4 

1 

277/3000 lb * 

172 let 

”tVA$ t- 





















t n ’ 

1 

20NV — 

L 












* 










•Continuous to and 






Table 4. - Continued 


(b) Continued 


Neejure- | 

raent 

Number 


Idcnt I ( feat ton 


READING KUH 6 ER j 

31 

33 

34 

36 

37 

30 

51 

57 

61 

63 

64 

65 

69 

70 

73 

78 

ft 

68 

89 

91 

92 

93 

96 

_3J 










143/25 

143/50 











143/100 




- 

H/U 

186/50 






























141/50 







141/75 

191/100 

271/100 

270/50 



141 f 75 


N/U 

191/50 


















, 

... 












271/50 

270/20 








. 

27U75 — i 
NOt 
Not 
Not 

*ilWir 1 

Routed 

Routed 

Routed 

t 





















Not Routed 
Not Routed 
Not Routed 
3 OB/ 5 O mh 

290/50 I*v I! 

309/50 mv|j 

— — * 














i 







1-1 

2-1 

l : ! 

5- i 

6 - 1 

7- 1 

8 - 1 
9-1 

tO-l 
11-1 
12-1 
13-1 
TV I 
1 S-I 


1*P ■ 
l-P - 
l-P ■ 
l-P ■ 
i-p * 
i-p « 
i-p ■ 
l-P ■ 

i-p ■ 

l-T « 
l-T ■ 
l-T ■ 
l-T * 
l-T - 
l-T « 


S4 519 
54 529 
54 512 
54 514 
56 004 
56 0 
56 0 
56 0 
64 799 

54 0 

55 25 

60 o 

59 979 

60 019 
64 799 


359*49' 
269*49' 

179*41 1 
. 90° o' 

- 0*48' 
3Z°3*> r - '90 

- 178 * 30 ' - -90 

26 l° 30 ' 

■ 359°45' 

- 0 
• 0 

■ 0 

240° O' 

120° O' 
354*56' 


90-3 

90-3 

90-3 

90-4 

90-4 


90 

90-4 


- CA-3 

- CA-4 

- CA-4 


♦Contlnuoue to end 


PteMuro- 







READING NUUK* I 

ment 

Number 


Idcnt If lc*t loci 



31 

33 

34 

36 

37 

38 

51 

57 

61 

63 

64 

65 

69 

70 

73 

78 

84 

88 

89 

91 

92 

93 

96 

97 

1- NP 

2- N p 

3- NP 

4- HP 

5- NP 

6- NP 

nr*r * 
np-p - 

NP-P - 

np-p - 

NP-P - 
NP-P - 

66.640 


55*54' 
119*38' 
100° 8' 
240*12' 
300*12’ 
0°10’ 
60* 0‘ 
120° 8' 
ieoj s' 

MtOtrl 


90-4 

90-4 

90-4 

90-4 

90-4 

90-4 















1( , Jmn 







... 



















144/10 










69.405 
70.790 
70 465 
74 550 



146/10 " 
147/10 
148/10 
149/10 


- 























7-*r 
0-nr | 
9 | 

lOHtf . 

NP-P - 
NP-P - 
NP-P - 
NP-P - 

Mk.T « 

77 400 
81.295 
84.105 
86.967 

(A nflA 



90-4 

90-4 

90-4 

x-a* 

150/10 

151/10 

152/10 

153/10 














- 








1 



12- NP ; 

13- NP 

14- NP 

Hr - 1 " 

NP-T - 
NP-T - 
NP-T - 

0 0 iw 

70 790 
74 45 
81 . 300 

* 

\4>H 1 9 

245°U' 
125° 8' 

- 

CA-3 

CA-3 

CA-4 

jivr?v w 

311/50 «V 
Not 
312/50 w 

■ m * 

Routed 

h— H 
























# C©ntlnuou» to end 


IX) 





ro 

oo 


Table 4. - Continued. 


<b) Continued. 


IffjSjS 

E2H 

Identification 

1-CO 

CO-P 


3S.525 


83° r 


90-4 

2 'CO 

CO-P 


35*514 


172°58' 


90-4 

3'CO 

CO-P 


35 544 


262?56' 


90-3 

4 -CO 

CO-P 


35 519 


352°59' 


90-3 

5-00 

CO-P 


37 040 


83° 4‘ 


90*4 

6-CO 

CO-P 


37 044 


1?J° S' 



7-CO 

CO-P 


37*047 


26£ 5‘ 



8-CO 

CO-P 


37 044 


353° 2* 



9* CO 

CO-P 


39 000 


83° V 



10 -CO 

CO-P 


39*004 


173° V 



11 -CO 

CO-P 


39*004 


263° 1' 



12-CO 

CO-P 


39 000 


353° 6' 



13-co 

CO-P 


40.509 


63° 6* 



14-CO 

CO-P 


40 507 


173° 6* 


90*4 

15 -CO 

CO-P 


40 504 


263° 4* 


90-3 

16-CO 

CO-P 


40 500 


353° S' 


90-3 

17-CO 

CO-P 


40 004 


210° 2' 


90-3 

18- CO 

CO-P 


40 360 


210° 7’ 


75-3 

19-CO 

co-P 


40 680 


210° 3* 


ttO-3 

20 -CO 

CO-P 


40 249 


330° 1* 


135-3 

21-CO 

CO-P 


40.654 


330° O' 


110-3 

22 -CO 

CO-P 


40 004 


0° s* 


110-4 

23-CO 

CO-P 


40 364 


359°57* 


Ffg] 

24 -CO 

CO-P 


40 655 

- 

o° 3' 


Btffl 

25 'CO 

CO-P 


40.209 


16 o°io' 


135-4 

26-CO 

CO-P 


40 656 


100° 5‘ 


110-4 

31-C 

C-P 


35 514 


359°58' 


90-3 

32-C 

C-P 


36.0 


0 


90 

33-C 

C-P 


36 605 


0° 8* 


90-4 

34-C 

C-P 


36.694 


teo°io' 


90-3 

35 'C 

C-P 


37.034 


o°r 


90-4 

36-C 

c-p 


37*044 


90°10’ 


90-4 

37-C 

C-P 


37 049 


180° 7* 


90-3 

38-C 

C-P 


37-034 


270° V 


90 

39 -C 

C-P 


37 544 


flOlO 1 


EH 

40-C 

C-P 


38.044 


0°10' 



41 -C 

C-P 


38 044 


90°10' 


86-4 

42 -C 

C-P 


30*049 


190° V 


06-4 

43* c 

C-P 


38*041 


210° V 


86-3 

44 -C 

C-P 


30 514 


0° 5* 


94-4 

45 -c 

C-P 


39.014 


0° S' 


94-4 

46'C 

C-P 


39 024 


90° V 


94-4 

47-C 

C-P 


>9.019 


100° 4' 


94- 

40-C 

C-P 


39 014 


270° O' 


94-3 

49-C 

C-P 


39 5t1 


359° 4' 


94-3 

50-C 

c-p 


39 995 


0° 8* 


90-4 

51-C 

C-P 


40 00 


90° V 


90-4 

S2-C 

C-P 


39.994 


160° V 


90-3 

53-C 

C-P 


40 004 


270° 5‘ 


90 

54-C 

C-T 


37 044 


7° 9' 


CA-4 

5S'C 

C-T 


39 014 


7° 5' 


CA-4 

S6-C 

C-T 


39*994 


7° 8' 


CA-4 

57-C 

C-T 


40.0 


90° 


CA 

58-C 

C-T 


40 004 


180° 7' 


CA-3 

59-C 

C-T 


40 000 


277° V 


CA-) 

60-C0 

CO-T 


36 544 


353° r 


CA-3 

6! -CO 

CO-T 


38.504 


0 


CA 


KEAAIK MMCtt 


31 

D 

19 

>6 

9 

a 

a 

B 

a 




69 



M , 4I 












155/25 

156/15 

157/25 

158/10 

159/15 

160/10 

161/15 

162/10 

163/15 

164/10 

165/15 

166/15 

167/15 

169/15 

170/15 

171/10 

172/10 

173/15 

174/10 





K/ 





B 

sa 







: 1 

157725 — 








_ _ 

* 

amm 

QEH 

M/U 


mm 

BSD 

BBI 






* 

mma 


\wmmm 

ibiM 



MHNI 

wm^m 

■■1 

hh 

m 


mm 



mm 

E 

mma 






-1 rto 

BBj 

m 

■! 




U1 

mam 










1 — \ 

mm 








* 


on 


\wmmd 











tU 

164/10 









B 

nnfH 








' M 


165/10 

N/U 

167/10 

irpifli 









tPTO 



167/15— 






** 



Not 

I6O/15—1 

Aootod 

1 







Bi 



I7Q/I5— 














11 

N/U ' 


row 

11 

00 





" 


L- 


N/U 










173/15 —i 










N/U 


H/U 

174/10 

175/25 

176/10 





r 


A ^ 


M/ll ■ . 


N/U 

N/U 





■ n ■ 




N/U 

N/U 

N/U 

N/U 

ms s 





— 



z 

177/15 — 
170/15-— 




— 




— - 

EE5 

—to 

177/15 

178/20 

179/25 


1 75/15- — 



B 





* 


N/U 


1 fKrVjo — 









* 


181/50 — 



■HHH 


■■■■ 


mama 



' " " 








mh 












163/50 















tftj/cn — 
















BHH 














\m 

M 














1 ifrt/rft — 

SB 
















109/50—* 















190/50— 






























192/50— 


193/w 















m/50— 















Dm 

195/50—! 

U_ 














196/50 — 





' 










1 47/50 — 

















91 


f 

ffB 

B 

B 

B 

BW 

9 

91 

91 

9|| 


199/50 — 


Dm 

314/50 nv 
315/50 ■¥ 
316/50 m 
Not 


■ 


1 

1 

■ 

■ 

1 

1 

1 



■ 

1 

»w 

Routed 

292/50 M 
313/50 

Not 


s 

■ 

M 

■ 

■ 

■ 

■B 

■ 

1 

■ 

■ 



■ 


7* 


N/U 


m 

161/JO 

K/U 


K/U 


N/U 


K/J 

K/U 

M/U 

N/U 

N/U 

180/25 

101/25 

162/25 

183/25 

104/25 

185/25 


107/25 

186/25 

189/25 

190/25 


192/25 

195/25 

194/25 

195/2$ 

196/25 

197/25 

199/25 


64 


N/U 


N/U 

N/U 


N/U 


N/U 


N/U 

N/U 

N/U 

K/U 

N/U 


N/U 


K/U 


N/U 


N/U 


N/U 


N/U 

N/U 

N/U 

N/U 

K/U 


157/2* 

150/10 


160/10 

161/10 

162/10 


166/15 


169/15 

170/15 

171/10 

172/10 

173/15 

17V10 

176/10 

177/15 

178/20 

t79/25 


K/U 
| N/U 


m/50 


92 


N/U 


N/U 


N/U 

K/U 

H/U 


93 


155/15 

156/15 

157/15 

158/10 

159/15 

160/10 

161/10 

162/10 

16J/1S 

164/10 

165/10 

166/15 

167/10 

169/15 

170/15 

171/10 

172/10 

173/15 

174/10 


177/15 

178/20 

179/2S 

ieo/so 

181/50 

182/50 

185/50 

104/50 

165/50 


107/50 

180/50 

109/50 

190/50 

192/50 

195/50 









* 

_ 


169/20 





176/15 




195/50 

196/50 

197/50 

199/50 


125/20 

156/20 


N/U 

|N/U 


K/U 


97 


K/U 


I N/U 
N/U 
N/U 


K/U 


•tort J nwCHJ* to «od 
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Table 4. - Continued 


(b) Continued 


Bgg 

(dent 1 f icolton 

READING NUMBER 

31 


36 

36 

37 

30 

mu 

57 

61 

63 

G6 

65 

69 

70 

73 

78 

86 

88 

89 

91 

92 

93 

96 

97 

huh 

a T5J ' W 0 ■ 1) ■ CuC-3 1 


rn 













361/5IW 














7<*-f 

AT5K - kl 8* - 3S7 ■ CuC-jf 

303/61 __ 












363/Snv 

— 









— 

75-F 

AT5J - <|D 0 * 184 - CuC-6 \ 

JflVflTSw 

” 























75-F 

iT$K - I17 W - Ifll - CuC-M 


- 








. 




366/5™ 











76-F 

6T6H - 50 8 - 358 * CuC-3 [ 

lB5ATGnL 























76-F 

fiTCL - 68 58 - 357 - CuC-3f 

— 














356/5™ 











77 -f 

iT6H - 50 8 •> 178 • CuC-6 \ 

3 06/ AT 5 fw 

Mi 






















77"F 

AT6L - 68 58 - 181 - CuC-61 



E 























78'F 

AT7F * 66 10 - 356 - CuC-3\ 

387/AT5mv 












301 Z' 
38j/5w 












7fi-r 

a77N - 50 8 - 35^ " CuC-J ( 






nw 

MMBU 

mhi 

















79-F 

AT7P “ 66 10 - 176 “ CuC-6 [ 

3B8/aT5w 

l 











38$ /$m 












79-F 

6 T7« - 50 8 - 17^* - CuC-6 1 



\ 






















SO’F 




1 — 























00-F 

a 2 } 


\_ 























O-Al - H 2 0 IN - X * X-6 1 


























8l-F 

0-P - H^O OUT - X - X-3 J 


























82-F 

0-P - HjO IN - X * X-4 1 

< 

| 

Mon 1 

;or«<J 






















63-F 

l-T - H 2 0 - 52 8 - 27 ' CA‘3 

390/5>w 

- 

~ 

“ ~ * 











39 1/5™ 











86-F 

1 -T - H^O - 57 8 - 30 * GA-6 

39l/5w 

n 























85-F 

PURGE CAVITY PA- 1 “X - X - X-3 

254/25 

























86- F 

87- F 

PURGE CAVITY PA-2-X - X - X-3 
PURGE CAVITY PB-1-X - X * X-3 

255/25 

256/25 

























88“ F 

PURGE CAVITY P8-2-X - X - X-3 

257/25 

























89-F 

INNER BODY CAV PRES - X - X-4 

258/50 















1 









90-F 

INNER BODY CAV TEP.P - X-X-CA- 

69/5 



* 












, 









91 -r 

PURGE CAVITY TAI - X - X * CA- 

39V 5™ 















1 









92-F 

PURGE CAVITY TA2 - X - X - CA- 

395/S-w 
























93~F 

PURGE CAVITY TBl - X - X - CA- 

396/5iw 
























9W 

PURGE CAVITY TB2 - X - X - CA- 

397/5«v 















l 









95-F 


M/U 















f 









96-F 


N/U 

























97-F 


W/U 

























98“F 


N/U 

























99* F 


N/U 

























100-F 

PURCE CAVITY 

70/50 


























Dinrr fay 1 tv 


1 
























102-F 

rUnUL LM¥ 1 1 T 

PURGE CAVITY 

72/50 

J 

























Continuous to end 


» p 



Table 4 


Concluded 


CO 

4 * 


(b) Concluded 



“ 

n ■■■ — 1 ■ ■ 

READING NUMBER 

- 

He? Si' recent Number 

Idcrti fi cation 

65 

92 

97 

ICE 

CE-PT - 66 74 - 0 - 00 - X 

155/75 

155/50 

155/75 

2 

CE-PS - 67 04 - 0 - 13 - y 

156/50 

156/15 

156/50 

3 

CE-PS - 6? 04 - 0 - 109 - X 

157/50 

157/15 

157/50 

4 

CE-PS - 67 04 - 0 - 193 - X 

158/50 

158/15 

158/50 

5 

CE-PS - 67 04 - 0 - 283 - X 

159/50 

159/15 

159/50 

6 

CE-PT - 66 74 - 110 - 00 - X 

160/75 

I60/50 

I60/75 

7 

CE-PS - 67 04 - 110 - 18 - X 

161/50 

161/15 

161/50 

8 

CE-PS - 6 7 04 - no - 108 - x 

162/50 

162/15 

162/50 

9 

CE-PS - 67 04 - 110 - 198 - x 

163/50 

163/15 

163/50 

10 

CE-PS - 67 04 - HO - 288 - X 

164/50 

164/15 

164/50 

u 

CE-PT - 66 74 - 180 - 00 - X 

165/75 

165/50 

165/75 

12 

CE-PS - 6? 04 - 180 - \ - X 

166/50 

166/15 

166/50 

13 

CE-PS - 67 04 - 180 - 91 - X 

167/50 

167/15 

167/50 

14 

CE-PS - 6; 04 - 180 - 181 - X 

169/50 

169/15 

169/50 

15 

CE-PS - 6? 04 - ISO - 271 - X 

17^/50 

i?0/i5 

170/50 

16 

CE-PT - 66,74 - 280 - 00 - X 

171/75 

171/50 

171/75 

17 

CE-PS - 67 04 - 280 - 355 - X 

172/50 

172/15 

172/50 

18 

CE-PS - 67 04 - 280 - 85 - X 

173/50 

173/15 

173/50 

19 

CE-PS - 6? Ou - 280 - 175 - X 

174/50 

174/15 

174/50 

20 

CE-PS - 67 04 - 280 - 265 - X 

177/50 

177/15 

177/50 

2\ 

CE-PT - 6(5,74 - 330 - 00 - X 

178/75 

178/50 

) 7 8/75 

22 

CE-PS - 67 04 - 330 - 3 - X 

179/50 

179/15 

179/50 

23 

CE-PS - 67 04 - 330 - 93 - X 

233/50 

233/15 

233/50 

24 

CE-PS - 67 04 - 330 • 183 - X 

234/50 

234/15 

234/50 

25 

CE-PS - 67 04 - 330 - 273 - X 

235/50 

235/15 

235/50 

26 

QE-G-GS - 30 - X - X 

LeRC sys 

LeRC 

LeRC 

Z7 

CE-G-TT - 30 - P/R - X 

LeRC sys 

124/20 

124/20 

28 

CE-G-RT - 30 - C/A * X 

leRC sys 

142/20 

142/20 

29 

CE-G-PT - 30 - X - X 

237/75 

237/50 

237/75 

30 

CE-G-PS - 30 - X - X 

238/60 

238/30 

238/60 

31 

CE-G-GS - 70 - X - X 

LeRC sys 

LeRC 

LeRC 

32 

CE-G-TT - 70 - P/R - X 

LeRC sys 

81/20 

81/20 

33 

CE-G-RT - 70 - CA - X 

LeRC sys 

231/20 

23 »/ 10 

34 

CE-G-PT - 70 - X - X 

; 239/75 

239/50 

239/75 

35 

CE-G-PS - 70 - X - X 

242/60 

242/30 

242/60 

36 

CE-G-GS -170 - X - X 

LeRC sys 

LeRC 

LeRC 

37 

CE-G-TT - 170 - X - X 

LeRC sys 

82/20 

82/20 

38 

CE-G-RT - 170 - X - X 

LeRC sys 

244/20 

244/10 

39 

CE-G-PT - 170 - X - X 

243/75 

243/50 

243/75 

40 

CE-G-PS - 170 -X - X 

245/60 

245/30 

245/60 

41 

CE-G-GS - 260 - X - X 

LeRC sys 

LeRC 

LeRC 

42 

CE-G-TT - 260 - X - X 

LeRC SyS 

345/20 

LeRC 

43 

CE-G-RT - 260 - X - X 

LeRC sys 

LeRC 

LeRC 

44 

CE-G-PT - 260 - X - X 

246/75 

246/50 

246/75 

45 

CE-G-PS - 260 - X - X 

247/60 

247/30 

♦ 247/60 

46 

CE-G-GS - 350 - X - i 

LeRC sys 

LeRC 

LeRC 

47 

CE-G-TT - 350 - X - X 

LeRC sys 

346/20 

LeRC 

48 

CE-G-RT - 350 - X - X 

LeRC sys 

140/20 

140/20 

49 

CE-G-PT - 350 - X - X 

249/75 

249/50 

249/75 

50 

CE-G-PS - 350 - X - X 

250/60 

1 1 

250/50 

250/60 



Table 5. - Summary of HRE/AIM test points used for analyses 


(a) Mach 6 component integration results; 


* 

Page 

No. 

Reading 

Number 

Time 

M o 

v' 

psia 


"cl* 

in. 

Of 

Jnj. 1 / 0 1 

lnj. 2 /$£ 

lnj-3/0j 

0 T 

Ignitors 
1, 2 , 3 

Purpose & Remarks 


— 

33 

126.95 

91 

750 

3000 

35.2 

E9 

0 

0 

0 

0 

No 

No fuel injection 

— 



161*15 



n 


n 

1 

n 

■ 

1 

1 

1A.1B/.24 

0 

T 

0.24 

1.2 

1 st stage only 

— 



168*0 



■ 

1 

■ 

■ 

■ 

■ 

1 


1A.IB/.3 

0 

0 

0.30 



1st stage only 

— 



174.65 



] 

m 

■ 

a 

■ 

■ 

1- 

1 


0 

0 

0.36 



Max. 0, engine unstart 

^HHH 



■■ 

HH 

mmm 

mtmm 


tmmm 



^■■■1 



57 


98.15 


FK1 

rm 



a 1 

0 

0 

0 

1,2 


l>5 


71 

104.45 

1 


■ 

■ 

m 

a 

m 

■ 

1 

1 


0 

0 

0.20 



1st stage only' 

73 



WLT-X.VM 



n 



a 

m 

■ 

1 

1 

1A, 1B/.23 

2 A/. 58 

0 

0.81 



1st and 2nd stages 

81 


■1 

SMS 



■ 

1 

■ 

a 

m 

□ 


1 

1A, 1B/.21 

2 A /. 56 


1.16 



Max. 0, 3 stages 

89 


]■{ 

| E3f3HI 

■ 

m 

ESI 

■ 

■ 

m 

» 

K 

1 

1 A. 1 B /.15 

2A/.44 

E 

9 





H 

■hi 

■Hi 

■■■■ 

HH 



mm 

■a wtmmi 





— 

36 al 

119.18 

mm 

750 

EjH!] 

35.2 

0 ^ 

r a 

0 

0 

0 

No 

Auto ignition 

— 


a 

124.58 

m 

a 

n 

j 

□ 

□ 

□ 

■ 



IMIJA-H 

0 

0 

0.26 





97 



132.68 


1 


■ 


■ 

■ 

■ 



1A, 1 B/,25 


0 

0.59 





106 






■ 

■ 

■ 

a 

■ 

■ 



1AJB/.24 


0 

0.73 





115 



I&1K11 

m 





a 





B3B35B3 


0 

0.92 








173-18 



1 




■ 






0 

9 

1 



r 


mm 


■1 

■■■ 

■H 

■^Hl 

■■ 





hnhh 



: 38 

96.24 


M51 

mi 


■ 

0 

0 

0 

0 

No 


■Ml 




■ 

■ 


■ 

■ 

a 

■ 

■ 

1 

1 

ia.ib/. 33 

0 

0 

0.33 



1st stage only 

ISO 



H3.35 



□ 




L 

r 



0 

2C/.38 

0 

0.38 



2nd stage only”^. transit 

3tlt 

153 



116.95 



7 


1 


1 

r 



1A* IB/ 18 

2C/.67 


0 85 

1 

r 

J data 















167 

52 

165.93 

6.0 

750 

3000 

35.2 

o u 

0 

0 

0 

0 

No 

01A,1B and 04.2C 

ITS 



172.23 











1A.1B/.24 

4,2c/. 26 

0 

0.50 





183 




180.33 











1A.1B/.20 

4,2C/.4l 

0 

0.61 



1 


)9i 

— r- 

189.33 

"1 

r 





H 




1A.1B/.20 

4.2C/. 53 

0 

0.73 

1 

r 

















19$ 

54 

156.46 

6.0 

750 

3000 

35.2 


0 

0 

0 

0 

N _° . 1 

Constant 01A,1B, 02A.2C 

207 



185.26 











!A,1B/.2 1 

2A,2C/.64 

0 

0.85 



ramped up 3 times 




200.56 











1A , 1 B/.2 3 

2A,2C/.43 

0 

0.66 





2*-i 



222 16 




* 







1A,1B/.24 

2A.2C/.25 

0 

0.49 





23/ 



235.66 











1A P 18/ .24 

2A,2C/.52 

0 

0.76 

1 




239 



253.66 











1A.1B/.18 

2A,2C/.60 

0 

0.78 

1.2 



247 


r 

280.66^ 







1 




1AJB/.20 

2A.2C/.61 

0 

0.81 

No 

















255 

57 

195.11 

6.0 

750 

3000 

35.2 

o u 

0 

0 

0 

0 

No 

Optimized performance 

263 



207.71 









1 


1A, 1B/.21 

2A.2C/.73 

0 

0.94 





27/ 



234 71 











1A.1B/.32 

2A.2C/.60 

0 

0.92 





279 



265.31 











1A t 1B/.21 

2A.2C/.36 

0 

0.57 





287 


r 

287.81 



1 



r 





1A.1B/.20 

2A.2C/.54 

0 

0.74 


r 

1 









rz 







29S 

60 

155.69 

6.0 

750 

3000 

35.2 


0 

0 

0 

0 

No 

Variation of fuel schedule 

30 3 



178. 19 









1 


1A» 1B/.2 1 

2A.2C/.64 

0 

O .85 





3n 



186.29 











1A,1 B/.22 

2A,2C/.65 

0 

0.87 





3)9 



202.49 











1AJB/.21 

2A.2C/.65 

0 

0.86 





327 



223.19 











1A/.Z1 

2A,2C/.G6 

0 

0.87 





333T 



230.39 











1A, 1 B/.2 1 

2A,2C/.67 

0 

0.88 





343 



241.19 











IB/. 19 

2A.2C/.68 

0 

0.87 





3?/ 



2%. 29 











1 B/ .24 

2 A ,2C/. 68 

0 

0.92 





3S9 



258.29 











0 

2A.2C/.76 

0 

0.76 





367 



r 

264.59 



! 









0 

2A,2C/.80 

0 

0.80 



* 


r 


*Reference 10 

** Because of insufficient valid engine surface pressure 
measurements, performance results were not obtained. 

a Listings not available. 
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Table 5. - Continued 


(b) Mach 6 engine performance results. 


Reading 

Number 



R»ge 

No. 


srs 


hi 


7Z 


8 


90 


99 



nj 1/0, 





345 I 


353 



4>7 





1 A,T B/. 13 

2A.2C/.36 

1 A,1 B/.1 5 

2A.2C/-49 

1 A,1 8/ 15 

2A.2C/.61 

1 A, 1 B/ 14 j 

2A.2C/.73 


1A.18/.30 


IA.1B/-30 I 2A.2C/ 47 
I A. IB/. 29 2A.2C/.65 


tA.'B/ 27 2A.2C/ 96 


I A. IB/. 26 I 2A.2C/1 1 



High test cell and 
AIM nozz. pressures 


Effect of alti tude 


1 A, IB/. 23 

0 

1 A, IB/. 24 

2A.2C/.34 

IA.1B/.24 

2A.2C/-59 

1A.1B/.24 

2A,2t/.80 

1A.1B/.27 

2A.2C/ 76 


1 A.l B/.2 





Supersonic combustion 


with instrumentation rig. 


gas sampling 



■1UKIIII 


1 A. IB/. 22 

0 

1A,1B/ 23 

2A,2C/.48 

1A.1B/.23 

2A.2C/.59 

1A.1B/.22 

2A.2C/ 69 

1 A, IB/. 23 

2A.2C/.79 





Supersonic combustion 


with instrumentation rig* 




1 A,1 S/.22 


1 A,1 B/.22 2A.2C/.31 


1A.1B/.24 2A.2C/.59 


1AJB/.24 2A,2C/ 81 


2A t 2C/i.33 


2A.2C/.87 


2A.2C/.87 


2A,2C/ .66 


2A.2C/.66 


Angie of attack perform- 


ance 




36 




























































































































































































Table 5. - Continued, 

(c) Mach 7 component integration and engine performance results 


Page* 

No. 


88 



V 

psla 

7.25 

1000 


InJ lnj.2/0 2 lnj.3/0^ 


0 j. 1 (Purpose & Remarks 


Exploratory run 


IEE3MI 

jggini 


1 A, 18/. 30 


1A.1B/.42 


1A.1B/.55 


1 A, 18/. 57 


1 A,1 B/. 58 


1 A,4/.t6 


1 A,^4/.31 


1A.4/.28 


1A.4/.45 


1 A.4/.49 


2A.2C/.70 


2A,2C/.60 


2A.2C/ 57 


2A,2C/,46 


2A.2C/.41 


is 


272 V 
283. 


290.37 


294.8 


104.77 


310.17 


316.47 


ami 


l'S,Z4t 


■ilHIII 
1IIIIE1IIB 
■IIIEOIH 
■IMEUIIH! 

■■lESQIRH 

^munrmumm 


1A.1BA32 2A.2C/.47 


1 A.1B/.34 | 2A,2C/ 55 


2A.2C/.75 


2A,2C/.92 


2A.2C/.59 


1 A.1B/.32 2A.2C/.57 


1 A,1 B/.29 2A.2C/.54 


1 A, IB/. 28 2A.2C/.54 


1 A, 10/. 36 [ 2A.2C/ 57 


90 197.22 


206.22 


1A.1B/.48 


IA.1B/.49 


1A.1B/.48 


1 A, IB/. 26 


1AJB/.79 


4/. 05 


1C.4/.34 


1C ,4/. 51 


1C, 4/1. 19 

'o 


Optimi zattoh 


Inlet unstarted 


1 A, IB/. 39 


1A.1B/.47 


IAJB/,51 


IA.1B/.52 




4.2C/. 34 


4,2C/ 50 


4.2C/.45 


4,2C/. 39 


2C/.41 


Angle of attack 


186.37 


205.77 7*29 


227.37 


ran rai 


1A.1B/.48 

4,20/. 34 

1 A, IB/. 50 

- 1»,2C7.43 

1B/.33 

4,2C/. 58 

1 A, lb/. 47 

4,2C/.55 

1AJB/.36 

4.2C/.49 


II 


Supersonic combustion 


content effect 


433 


^Reference 11 

k Recomputations were made with surfac'e pressure substitutions 
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Table 5. - Continued. 

(d) Mach 5 component integration and engine performance results:- 




*Reference 12 


AIM nozz. pressures 


38 




































































































































































Table 6 


Instrumentation code-outs for HRE/AIM performance computations 


C033 0000000 PROCDEF C033 

C033 0000100 KDOSEL 60/ 65/ 67, 83/ It, 85, 86, 17, 88, 91, 92/123,121/118, 154,156, 158, 160, 162,161 

CO 53 0000200 KOOSEl 165, 166,168, 171, 172,17% ,175,176,180, 181,182, 183, 186, 191, 206 

C033 0000300 KDOSEL 208, 212, 226, 228, 230, 231, 236, 239, 240,241, 244, 248, 249, 290, 292 

C033 0000400 KDOSEL 305, 305, 307, 308, 309, 310/311, 312, 313, 314,315, 315, 317, 318, 319 

C033 0000500 KOOSEl 320,321,322,323,324,325,326,327,328,329,130,331,332,333,334 

CO 33 0000600 KDOSEL 335,336,337,338 

C033 0000700 KDOSEL 399 

C033 0000800 QUALIFY AIHLETT 

C033 0000900 AT 3(2);$ET YAU11, IN!TRO)-.73448,VAL(ll, IOXY)-. 26552 ^DISPLAY VAUll, IN1TR0), VAL< 11, IOXY) 

C033 0001000 QUALIFY STAPRS 

C033 0001100 AT 520(2);DISPLAY * INPUT PSIU,1), THEN TYPE CO 1 

C034 0000000 PROCDEF C034 

C034 0000100 KDOSEL 60, 65, 67, 84, #5, 86, 87, 18, 92,123,124/148,154,156,158,160,162,164 

C034 0000200 KDOSEL 166,168/171,172,174,176,180,111/182,183,186,191,195,199,201 

CO 34 0000300 KDOSEL 206,208,212,226,228,210,231,236,240,241,244,248,249,252,290,292 

C034 0000400 KDOSEL 305,306,307,308,309,310,311,312,513,314,315,316,317,318,319 

C034 0000500 KDOSEL 320,321,322,323,324,325,326,327,328,329,330,331,332,334,335 

C034 0000600 KDOSEL 336,537,331 

C034 0000700 KDOSEL 399 

C034 0000800 QUALIFY AINLETT 

CO 34 0000900 AT 3(2);S£T VAL( 11, IN I TRO)-. 73448, VALC 11, IOXY ) «*.26552jD ISPLAY VALC11, IK ITRO), VALUl, IOXY) 

C036 0000000 PROCDEF C055 


C036 
CO 36 
CO 36 
C036 
C036 
C036 
C058 
C03& 
CO 3 8 
C038 
C036 
C038 
CO 36 
C038 
C038 
C052 
C052 
CQ52 
C052 
C052 
C054 
CO 5 4 
C054 
C056 
COS 4 
C057 
C057 
C057 
C057 
C057 
C057 
COS 7 
CO 60 
C060 
C060 
C060 
C060 
C060 
C060 
C06I 
C061 
C061 
C061 
C061 
C061 
C061 
C063 
C063 
C063 
C065 
C063 
CO 6 3 
CO 8 3 
C064 
C064 
006 4 
C064 
C064 
C066 
C064 
C065 
C065 
C065 
COGS 
C065 
C069 
C069 
C069 


0000100 KDOSEL 60, 65, 66, 67,123,124,144,154,156,158,160/162/164,166/168,171,172,174,111 
0000200 KDOSEL 182, 186, 191, 195, 199, 206, 201, 2 II, 22 8, 230, 231, 2 36, 24 0, 241, 244 
C000300 KDOSEL 248, 24 9,2 52,269,290,292,294, 305, 310, 312, 313, 514,315, 320 
0000400 KDOSEL 399 


0030500 QUALIFY AINLETT 

0CG06O0 AT 3(2), SET VALU1, IN I TRO)*. 73441, VAL( 11, IOXY)-. 26S52;DISPLAY VALUl, IN 1TRO), VALUl, IOXY) 
COCCOOO PROCDEF C038 

QC0010C KDOSEL 60, 65, 66, 67,123,124,146,154,166,174,181,182,186,191,195,199,201,206,228 

C030200 KDOSEL 230,231,236,240,241,244,246,249,252,290,292,294,305,513,312,313 

GCC0300 KDOSEL 314,315,319,320 

CC004C0 KDOSEL 399 

0C3C500 QUALIFY AINLETT 

C0D0600 AT 3(2), SET VALC11, INJTRO)-. 73441, YALC11, IOXY)-, 26$52;0 ISPLAY VAL( 11, IN ITRO), VALUl, IOXY) 
0000700 QUALIFY STAPRS 

CCC080C AT 320(2), DISPLAY 'INPUT PSI(1,1), THEN TYPE CO* 

OOCCOC3 PROCDEF C052 

C0001C0 KDOSEL 65, 66, 67, 124, 137, 139 , 141, 158, 165, 168, 178, 181, 182, 195, 1°9, 20C, 201, 206,208 
G0CC200 KDOSEL 22 6, 230, 249, 252, 289, 290, 292, 294, 305, 313, 3H, 315, 32C, 329, 399 
0C00400 QUALIFY AINLETT 

0000500 AT 3(2), SET VALUl/ IN I TRO)-. 73441, VALUl, IOXY)*, 26552 ;DISPIAY VALUl, IN ITRO), VAI Ul, IOXY) 
OOOCOOO PROCDEF C054 

C000100 KDOSEL 65, 66, 67, 124, 137, 139,141, 158, 165, 168, 178, 181, 182, 195, 199, 200, 201,206,226,230 
CC0020C KDOSEL 249, 252, 268, 289, 290, 292, 294, 30S, 313, 314, 315, 319, 320, 329, 399 
0000400 QUALIFY AINLETT 

GC005QC AT 3(2);S£T VALUl, INITRO)-. 73448, VALUl, IOXY)-. 26552;D ISPLAY VAL( 11, IN ITRO), VALUl, IOXY) 
COOOOOO PROCDEF C057 

0000100 KDOSEL 62, 65, 66, 74,124,137,139,158,160,168,172,179,181,182,183,187,190,195,199 
CCC0200 KDOSEL 201,206,226,230,248,249,252,289,290,292,294,305,313,314,315,320,321 
0000300 KDOSEL 329 
0000400 KDOSEL 399 
0000500 QUALIFY AINLETT 

0000600 AT 3(2), SET VAL( 11, IN J TRO)-. 73613, VALUl, IOXY)-. 26317, DISPLAY VALUl, IN ITRO), VAL( 11, IOXY) 
COOOOOO PROCDEF COSO 

OOOO10O KDOSEL 62, 65, 66, 74, 124, 137, 139, 158, 160, 168, 172, 179, 181, 182, 183, 187, 190, 195, 199 
G000200 KDOSEL 201,206,226,230,248,249,252,289,290,292,294,305,313,314,315,319,320 
OOOC3CO KDOSEL 321,329 
0000400 KDOSEL 399 
0000500 QUALIFY AINLETT 

0000600 AT 3(2);SET VAL( 11, INI TRO)-. 73613, VALUl, IOXY)-. 26387;D ISPLAY VAL( 11, IN ITRO), VALUl, IOXY) 
0000000 PROCDEF GOBI 

0000100 KDOSEL 62, 6S, 66, 74,124,137,139,158,160,168,172,179,181,182,183,187,190,195,199 
0000200 KDOSEL 201,206,226,230/248,249,252,289,290,292,294,305,313,314/315,319,320 
0000300 KDOSEL 321,329 
0000400 KDOSEL 399 
000050C QUALIFY AINLETT 

0000600 AT 3(2);SET VALUl, IN ITRO)-. 73928, VALUl, I OXT)«. 26072, DISPLAY VALUl, IN ITRO), VALUl, IOXY) 
0C00000 PROCDEF C063 

0000100 KOOSEl 62, 65, 66, 74,124,137,139,158,160,168,172,179/181,182,183,187/190,195,197 
0000200 KDOSEL 199, 201, 206, 226, 230, 248, 249, 252, 289, 290, 292, 294, 30S, 313, 314, 315, 319 
0000300 KDOSEL 320,321,329 
0000400 KOOSEL 399 
0000500 QUALIFY AINLETT 

0000600 AT 3(2);SET VALUl, IN ITRO)-. 7724, VALUl, IOXY)-. 2276;D ISPLAY VALUl, IN I TRO), VALUl, IOXY) 

0000000 PROCDEF C064 

0000050 KDOSEL 62, 65, 66, 74 

0000100 KDOSEL 124,137,139,148,158,160,168,172,179,181,182,183,187,190,195 
0000200 KDOSEL 197,199,201,206,226,230,248,249,252,289,290/292,294,505,313,314,315 
0000300 KDOSEL 319,520/321,329,399 
0000400 QUALIFY AINLETT 

0000500 AT 3(2 ) ;SET VALUl, IN ITRO) 76751, VALUl, 1 OXY)-. 23249, DISPLAY VALUl, INITRO), VALUl, IOXY) 
0000000 PROCDEF C065 

0000100 KDOSEL 62, 65, 66, 74,137,139/181,182/183,187/188/190/195,197,199,201,206/226,230 
0000200 KDOSEL 248,252,219,290,292,294,305,313,314,315,320,321,329,399 
0000400 QUALIFY AINLETT 

0000500 AT 3(2);SET VAl< 11, IN ITRO)-, 76751, VAL< 11, IOXY)-.23249?DISPLAY VALUl, IN ITRO), VALUl, IOXY) 
0000000 PROCDEF C069 

0000100 KDOSEL 62, 65, 66, 74,137,139/181/182/183,187/190,195/197,199/201,206,226,230,248,252 
0000200 KDOSEL 289,290,292/294,305,313,314,315,320,321,322,329,399 

SS88^88 2¥ A Hn,SE? L §lLCll, IN 1TR0)-.76479,VAL( 11, JOXY)-,23521;DI SPLAY VALUl, IN ITRO), VALUl, IOXY) 





Table 6 . - Concluded 


111 ilillli ISss” *8: >8: «S: 2 *«: »•: »?: IK: S«':U»: j": i'S: »!: »!: >»: US 

C071 CO 00600 AT A 3C2);SET L VAL( 11* INITRO)».754S2#VAl( 11* IOXY)«.24548 j 01 SPLAY VAL( 11# INITRO), VAl< 11* IOXY) 

C088 0000100 352? 19**22# 23# 54* 55* 10# 62# j 15 ** 16 ° 

COM 0000200 KDOSEL 162# 165* 166* 169*170# 171* 172* 173* 17%, 175* 176# 177# 171# 179# 111 

COB & C00C300 KDOSEL 182* 113* 1*7# 1*0# 195* It 7* If 1 * *}*' \\\' \\\' 

COM 0000*i 00 KDOSEL 2 SO* 2 52 , 2 7 8* 2 19* 290* 292* 294* 305* 313, 314, 31 5* 320*321* 329* 349 

C0I8 0000500 KDOSEL 353# 366# 367* 361* 369# 370# 374# 375* 378# 379, 382* 388# 394, 39 5* 391 

C C o!l IZZ AT A 3C2),S6T L VAL(U* miTR 0 >«. 7 SJ*B.VAl( 11, IOXY)*. 24*72 jDISPLAY VALdl* INITRO)#VAL(il# IOXY) 

COi! 0001100 AT A 360C3);$ET DRAGEX--0.5«Q0ACjOISPlAY ORAGEX# DRAGEX«PS I ATM, 'ORAGEX • -0.5*Q0*AC' 

COM 0001300 AT A 0;SET C MV(65)-HV{53)#MVC»8)-NV(53)jOISPLAY MV< 53)*MV<6S),MV(66> 

C088 0001*i 00 SETPS 123*0.590 

C089 0000100 KDOSEL 54* 55* 60, 62# 64* 67* 74# 9 5* 124# 137* 13 9* 157* 158# 160* 165* 166* 169 

C089 0000200 KOOSEL 172# 175* 176* 179*181# 182# 183, 187*190# 195# 197, 199 

COB 9 0000300 KOOSEL 2 10# 22 3* 22 4, 226* 22 7* 230# 235* 248* 249* 250# 252 # 289# 29C# 292# 294 

C089 0000400 KOOSEL 305, 51 3* 32 0* 32 1# 329 # 399 

C089 0000600 QUALIFY AINLETT 


CO 1 9 
C089 
C089 
C089 
C090 
C090 
C090 
• C090 
C09 0 
C090 
C090 
C090 
C090 
C090 
C091 
C091 
C091 
C091 
C091 
C09 1 
C091 
C091 
C09 1 
C091 
C09 1 
C091 
C09 2 
C092 
C092 
C092 
C092 
C09 2 
C092 
CO 9 2 
C092 
C09 3 
C09 3 
C09 3 
C09 3 
C093 
C09 3 
C094 
C094 
C094 
C094 
C094 
C095 
C09 5 
C09 5 
C09 5 
CO 9 5 
C096 
C096 
C096 
C096 
C09 6 
C09 7 
C09 7 
C09 7 
C09 7 
C09 7 
C097 
C09 7 
COO 7 
C09 7 
C09 7 
COM ACH 5 
C0MACH5 
C0MACH5 
C0MACH5 


0000700 

OOOOBOO 

0000900 

0001000 

0000000 

000C100 

0000200 

0000303 

0000400 

0000500 

0000600 

000070C 

0000800 

0000900 

GOOOOOO 

OOOOIOO 

0000209 

0000300 

000040C 

0000600 

0000700 

0000800 

0000900 

0001000 

0001100 

000120c 

coooooo 

000C103 

0CC02CO 

CC0030C 

0000400 

CC00500 

0000600 

0000700 

0000800 

0000000 

0000100 

0900200 

0000500 

0900600 

0000700 

0000000 

OOOOIOO 

0000600 

0000700 

OOOOIOO 

0000000 

OOOOIOO 

C000600 

0000700 

0000800 

0000000 

OOOOIOO 

0000600 

C000700 

OOOOIOO 

0000000 

OOOOIOO 

0000200 

0000500 

0000600 

0000700 

0000800 

0000900 

0001000 

0001100 

0000000 

OOOOIOO 

0000200 

0000300 


AT 3(2);SET VAK 11. IHITRO)-. 75148* VALC 11* IOXY)-. 26852 10 1 SPUY VAlC 11* ■* I TW»*VAU 11* IOXY) 

AT A 0;SET C MV(65)-MV(53)*MV(66)-MV(53)|DI$P1AY MV< 53>#MVC65)#MV(66) 

SETPS 123*0.690 

KOOSEL^ 54 # ^55* 60# 62* 64. 67* 74* 124 * 137* 139* 157* 158* 160* 165# 172* 175# 176 

KDOSEL 179# 111, 182 #183# 187# 190, 195* 197# 199*202# 203# 20 6# 207 
KDOSEL 208* 210 * 215. 224# 226* 227* 230* 235* 241* 249. 250* 252# 273* 289* 2.0 

KDOSEL 29 2# 29 4# 305# 313, 314, 315, 320* 321, 329 
KDOSEL 399 

*T*j{j>j«T l m<u. iNiTRO)..7J»».v*i(U.io*»>*.jmioisrur vAim.iNiTwn.mcn.ioxTj 
AT^O; SET^MV( 65 ) »HV{ S5),MV(66 )*MV( 55) jDI SPIAY MVd5).M¥<$S),MV(66) 

SS? jJ* 1 **. *0. 61. 6*. 67, 76, »J.121.157.1J».11».1S7.1SI.160.16$.171 
r « n #r. 17S # 176 179 HI* 182*113* 117# 196# 195*197, 199# 206# 209 

KDOSEL 226 # , 2 2 7# 2 30* 2 35* 241, 249*250# 2 52# 289# 290# 212# 294# 305*313 
KOOSEL 314,315*320*321*329*399 

«*3(»7*ET l 5Iuil.ll«IT«0»..nM,mUl.l<WT)..16il»0.*riAY VAUll. IN.TAOJ.VAK U. IOXY) 

QUALIFY ENGPGM 

SET ALPHA* 3 . 0;D ISPLAY ALPHA 

AT A C;SET C MV(65)-HV(61)#MV(l6)»MV(61)lOISPLAY MV(61)#MV(65)*MV(66> 

SETPS 123* 0.690 

”!%}. 6C. 67. 66, 67. 76.H7. 1J6.16I.J75.176. m.llJ.MJ. 

KDOSEL 19 7* 199 *206, 208, 226# 22 7* 230# 232, 241* 252* 265* 266 
KDOSEL 26 7*26 8* 2 7C# 2 71* 2 72*219, 210. 29 2, 294* 305 
KOOSEL 313*314,315,320*321*329,399 

aT A 360( 3^SET DRAG£X*-0. 5*Q0ACj 01 SPLAT ORAGEX* ORAGEX*PS I ATM# * ORAOEX • -0.5*Q0»AC 

AT A o!sET C 2v(6$)-<V(SJI,MV<66).*<¥(SJ),OI*nAY MV{SJ>.HV(6S>,I»V<*6> 

PROCDEF C09 3 
COM A CM 5 
KOOSEL 96 

AT^ltlJiSET^YAldl, IMITRO) *.655706, VALC 11, 10XY)«.566266jDI6PlAY YAldl. ,N.TRO>.VAldl. •«*) 

tunnopt 3 

PR0C0EF C094 
C0MACH5 

AT*j!2)jSET L YAI<11. miT«0)..76II6.VAl(ll,IOXY)..15716 > DISPlAY YAldl. IRITAO), YAldl. IOXY) 

TUNNOPT 3 
PROCDEF CO 9 5 
COMACH5 

AT A J«)jSET l YAldl.lNIT«0)..nM.VAUlI,IOXY)..l*lJljOI*fU» YAldl, IMITRO), YAldl, IOXY) 

TUNNOPT 3 
PROCDEF C096 
COM ACH 5 

2T A J«),«T l vIldl. INITRO)«.766l6,VAldl. I0XY)..1J512,0.*PIAY YAldl. IMTAO). YAldl. IOXY) 
TUNNOPT 3 

S“in,>rr l v2lu.i<i!«o>..>»M.v»uu.i«*> 

AT A J60(J A ;SET dragex-o. J.Q0AC,0ISRUV ORAGEX, ORACEX.ps I ath.'draoex • -o.5*ao*AC' 

TUNNOPT 3 

AT A 35«(3)^SET T XCTP-XCT;0ISPLAY XSLE# XCT* XCTP* XSTE* 'SUBSONIC COMBUSTION' 

KOOSEL 313*314*315,320*321*329,399 
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{ i ) Schematic layout of the >4 ASA - Lewis ~ Flu® Brook Hypersonic Tunnel Fac 1 lity(HTF) . 


Figure 1, - NASA - Lewis Research Center's Plusi Brook Station Fyperaonle 
Tunnel Facility (HTF) anc the Hypersonic Research Fngine/ 
Aerothemodynamic Integration Model CHEF/AIK) installation. 
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(c) HRE/AIM partically installed; pretest 
Figure 1. - Continued, 





CIRCUMFERENTIAL LOCATIONS 
(Looking Downstream) 



Figure 2. - General Configuration of the AIM 



Area ratio, A/A^^ Area ratio, A/A 



Axial stations, x, inches 


(a) Combustor area ratio distributions 
Figure 3. - HRE/AIM combustor information. 
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COMBUSTOR CONFIGURATION 



INJECTOR PARAMETERS 
(Mach 6 position, xq|_ = 34.884 in.) 

Number of Injection 

Injector Injectors Diameter, in. Angle 3 , deg. S/d x, in. Locati on 


1A 

37 


0.119 


90 

13.1 

40.5 

I.B. 

IB 

37 


0.119 


90 

13.9 

41.25 

O.B. 

1C 

37 


0.119 


106 

13.5 

44.5 

I.B. 

4 

37 


0.119 


90 

14.2 

44.5 

O.B. 

2A 

60 


0.095 


67 

11.4 

48.5 

O.B. 

2C 

60 


0.095 


119 

10.6 

46.5 

I.B. 

3A 

114 


0.090 


65 

7.0 

53.75 

O.B. 

3B 

102 


0.095 


90 

6.3 

55.9 

I.B. 

Ignitor 

x, in. 


IGNITOR PARAMETERS 
Circumferential locations 

Injecti on 
Angle a , deg. 

Locati on 

1 C 

42.00 

55 

110 165 

230 

290 

350 

94.5 

I.B. 

2 

50.98 

40 

100 

220 

240 

280 

60. 0 b 

O.B. 


a. With respect to AIM centerline. 

b. Also looking upstream, ignitors #2 are inclined 30° clockwise, 
c* Plug welded prior to reading 57. 

(b) Combustor configuration and parameters. 

Figure 3. - Concluded. 
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(a) Reading 61 - Measured Equivalence Ratio, 0 


Figure 4. - HRE/AIM fuel equivalence ratio; 

Mach 6 engine performance results. 






(b) Reading 63 - Measured Equivaience Ratio, Q 


Figure 4. - Continued. 








































Reading 61 


t = 178.86 sec. 
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•^/o 4 / -?<r 

K^AOJnG 8 0061 StOCK =. 00 tl^F » J78,862 «ACH 6.0 PT r /45.2“9 77 = 2997,6 

. RAMJET PERFORMANCE 


Fo 

£3 fcg 


Co 


tn 

05 p 

WIND tUNNfcL 
0,000 746,249 

0,000 0,369 

SPINE TIP Mg 
0,600 lb, 675 
O. 6 O 0 17.00b 

WJNO TUNNEL 
O.QOO 745,249 
O.OOo 0.400 

SPIKE TIP NS 
0.600 lb,675 

0 .600 16,930 

inlet throat 

40,400 307,275 

40,400 '19,271 

INLET UpNftSK 

40.400 307,275 

40.400 "16,527 

INLET DnNHSK 
4C,40o 140,460 

40.400 120.026 

COPSl/fiTOR 0 

40,410 507.172 

40,410 19,270 

COMBUSTOR 0 

40.841 J01.878 

40.841 '19,562 

COPBUsToR 0 
«l,33l 277,602 

41.331 20.243 

COKBUsTuR 0 

41.500 264.352 

41.500 20.658 

CQMBU$ToR 0 

41,831- 237,019 

41.831 21,571 

CONBUsTQR 0 

42,46o 163,440 

"2,46o 23,945 

COPBUsTOP 0 

42,026 160,732 

42,826 25.778 

COP0USTOR 0 

42.091 157,326 

42,891 26.060 

COKBLsToR 0 

44. 310 119,142 

44.310 29,445 

COMBUSTOR 0 

44,800 116,332 

44,000 29,501 

combustor 0 

“5,611 114,207 

4S,61i 2b,994 


SUMMARY 


T 

H 


G A Mr A 

MOLwT 

SQiNV 

MACH 

VEL 

1 

0 5 







2996 

668.91 

794) 

1.2929 

20.95S 

2560 



4 Q 7 

■31 ,3 ( 

98 ) 

1.3909 

28,954 

980 

5.969 

5919 

2 

0 6 







2996 

668,91 

79") 

1 .2928 

28,95a 

2 beo 



29 i 5 

649.01 

775) 

1.2948 

20,954 

£554 

0.362 

976 

3 

0 0 







i2998 

668,91 

79«) 

1.2929 

23,955 

£560 



910 

■30,51 

98) 

1 . 3969 

28.954 

993 

5.9o0 

5916 

a 

0 0 






c 

2998 

660,9( 

794 ) 

2.2920 

26,954 

2500 



£*31 

o40 , 9 ( 

7 7 «) 

1.2*49 

28,954 

£553 

0.3*2 

1000 

5 

0 3 







2961 

857,91 

703) 

i f 29 ao 

28,954 

2565 



1512 

245,41 

37 «> 

1.3473 

20,954 

1670 

2,429 

4544 

6 

0 3 







2^6 1 

657,91 

703) 

1,2940 

2B.954 

2565 



1453 

229.71 

359) 

1.3506 

28,954 

1636 

2.522 

4629 

7 

0 4 







2961 

657,91 

783) 

1,2940 

28,954 

2565 



2957 

626,51 

753) 

1.2973 

28,954 

2523 

0,497 

1253 

fl 

1 3 







2961 

657,91 

703) 

1 ,2940 

2B.954 

2565 



1512 

2«5,4( 

374) 

1,3*73 

2B.954 

1670 

2,429 

4543 

9 

2 3 







2956 

656,81 

702) 

1.2942 

28,954 

2564 



1022 

248, U 

377) 

WJ468 

26,954 

1876 

2,410 

4522 

10 

3 4 







2953 

655,41 

701) 

1,2943 

28,954 

2562 



1567 

260,01 

309) 

1,3444 

28,954 

1902 









2.339 

4448 

11 

4 4 







2951 

654,91 

7 e<>) 

1,2944 

20,954 

2561 



109a 

267.21 

396) 

1.3430 

20.954 

1*17 

2.296 

4405 

'12 

5 4 







2948 

653,91 

779) 

1.2945 

28,954 

£560 



1655 

283.71 

4l3) 

1.3399 

28,954 

1951 

2.206 

4304 

13 

6 3 







2941 

651,71 

7?7) 

1.2947 

26,954 

2557 



1007 

325,21 

454 ) 

1,3332 

20,954 

2034 

1,968 

4042 

la 

7 4 







29J6 

650,31 

776 ) 

1,2948 

26,954 

2555 



1099 

350,51 

479) 

1.3297 

28.954 

2062 

1.060 

3073 

15 

8 4 







2935 

650,01 

776) 

1,2949 

26,954 

2555 



1913 

554,61 

403) 

1,3291 

28,954 

£090 

1.040 

3645 

16 

9 5 







2912 

b42.91 

7695 

1.2956 

26,954 

£545 



2093 

404,61 

533) 

1.3226 

26.954 

2100 

1.564 

3453 

17 

10 5 







2903 

640,21 

766) 

1.2959 

28,954 

2541 



2103 

407,61 

536 } 

1.3222 

28,954 

£165 

1.561 

3411 

18 

11 5 







2088 

635.71 

762) 

1 ,2964 

28,954 

2535 



2088 

403.21 

532) 

1.3228 

26,954 

£178 

1,566 

3410 


REPORT 


s 

vi/ A 

W 

A/AC 

M 0 M T K 

0 

IVAC 

1,827 

0.10600 

£1.230 

0,7820 

3904 

9,760 

107.6 

2, 080 

0.10600 

21,230 

0,7020 

4 051 

1,608 

190,0 

1.627 

0,10016 

21,660 

0.7020 

4064 

9,946 

167.6 

2.0B0 

0.10016 

21.668 

0,7820 

4064 

1.681 

107,6 

1,864 

1.00512 

21,230 

0,0764 

3375 

76,682 

159,0 

1.884 

0.96647 

21,230 

0,0840 

3410 

70,963 

160.6 

1.930 

0,96647 

21,230 

0,0640 

3410 

19,212 

160,6 

1.8B4 

1,08497 

21,230 

0,0764 

3375 

76.606 

159.0 

1.885 

1 ,00660 

21,230 

0,0761 

3365 

76.497 

158,5 

1,890 

1.0770b 

21,230 

0,0770 

3334 

74,456 

157.1 

1.894 

1.06990 

21.230 

0,0775 

3316 

73,235 

156,2 

1.901 

1,05147 

21,230 

0,0706 

3276 

70,338 

154,3 

1.910 

1,00372 

£1,230 

0,0026 

3174 

63,054 

149,5 

1.926 

0.96531 

21.230 

0,0041 

3111 

59,305 

146.5 

1.928 

0.96134 

21.230 

0,0645 

3101 

58.639 

146,1 

1,944 

0.91035 

21,230 

0,0911 

2965 

48,051 

139,7 

1.946 

0.09650 

£1,230 

0,0924 

2950 

47.532 

138.9 


l .945 0,88737 21,230 0,0934 


PHI 


ETAC 


PACE 


2944 47.027 130.7 



original; page is 

OP POOR QUAtma 


READING * 0061 BLOCK = 68 tTmE s 178,862 MACH 6,0 Pi s 745,249 T1 s 2997 ,6 


PACE 2 


P T H GAMMA KOL^T SONV MACH 

COMBUSTOR 0 19 12 6 

46.260 113.615 2876 632, 1C TgB ) 1.2967 26.954 2530 

«6,26o 27.296 2051 392, 9( SgB) 1,5241 26,954 2169 1,602 

COKBUsTOR 0 20 13 5 

06.326 113,572 2675 631, 8 ( 758 ) \ ,2968 28,954 2530 

46.326 27.136 2047 391, 8 ( 1 ) 1,3242 28,95« 2158 1,606 

COMBUSTOR 0 21 14 5 

47,310 110,774 2658 626,7/ 753) 1,2973 28,954 2523 

47,310 23,780 1981 } 73.5/ 5o2) 1,3266 26,954 2125 1,676 

COMBUsTUP 0 22 15 5 

48 f Uo 106,463 2844 622, 7/ 7fl9) 1,2977 26,954 2518 

48.Ho 20.730 1925 357. 7( 4e6) 1,3287 26,954 2095 1,758 

COMBUsTOR 0 23 16 5 

46,651 101.209 2832 619,1/ 7 U 5) 1,2961 28,95a 25U 

46,851 17.569 1657 336. 9/ U 6 8 ) 1,3313 26,954^2060 

1.616 

COMBUSTOR 0 24 17 5 

50.301 92,413 2811 612,7/ 7j9) 1.2960 28,954 2504 

50.301 12,674 1741 307, 2( 436 ) 1.3359 28,954 1999 1,957 

COMBUSTOR 0 25 18 5 

S0.B31 89,473 2805 610, 9( 7j7) 1,2990 26,954 2501 

50.631 11.505 1709 298,4/ 4gT) 1,3374 26,954 1981 1,996 

COMBUfiTOR 0 26 19 4 

52.241 83,787 2790 606, 5f 733 J 1,2995 28,954 2495 

52.241 9,080 1627 276, 2/ 4 0 5) 1,3413 28,954 1936 2,100 

COMBUSTOR 0 27 20 5 

54.341 77,419 2772 601, 1( 726) 1,3000 28,954 2488 

54.341 6,792 1530 250,2/ 37’) 1.3463 28,954 1881 2,228 

COMBUSTOR 0 28 21 5 

54,641 75,688 27&8 600, 0( ?a7) 1,3002 28,954 2486 

54.841 6.421 ISIS 246,1/ 37 S) 1.3472 26,954 1672 2,248 

COMBUSTOR 0 29 22 5 

55,59i 73.296 2763 598.5/ 7g5) 1,3003 28,954 2484 

5S.59.1 5,933 1493 240,4/ 369) 1,3464 26,954 I860 2,276 

COMBUSTOR 0 30 23 5 

55,76o 72,779 2762 598, If 725) 1.3004 26,954 2483 

55,760- 5,833 1439 239.2/ 3 6 B) 1.3486 28,954 1857 2.262 

COMBUstOR 0 31 24 5 

56,35) 63,700 2758 597, 0 ( ?24) 1,3005 28,954 2482 

56.351 4.245 1<*17 220,2/ 3u9) 1.3S27 28.954 l 8 l« 2,393 

COMBUSTOR 0 32 25 4 

57.776 62,502 2749 594. 3f 721) 1,3008 28,954 2478 

57.776 3.766 1375 209, 3( 338 ) 1.3552 26,95a 1769 2.a54 

COMBUSTOR 0 33 26 4 

57.631 62.450 2749 594. 2( 721) 1,3008 28,954 247R 

57,631 3.751 1374 208,9/ 336 ) 1,3553 28,954 1768 2,456 

COHeUsTOR 0 34 27 4 

57.971 62,322 2748 594,0/ ? 2 t) 1 ,3008 ?b,9Sa 2477 

57.971 3.7)2 1370 208, 0( 337) 1,3555 28,954 1786 2,461 

COMBUSTOR 0 35 26 4 

56.051 63,196 2747 593,8/ 721) 1,3008 26,954 2477 

58.051 3,746 1368 £ 0 ?. 5 ( 33 b) 1,3556 28,954 1785 2,464 

COMBUSTOR 0 36 29 4 

56,33i 63,554 2746 593. 3( 720) 1,3009 26,954 2477 

56,33) 3.711 l3t»2 £05.60 335) i,35bO 26,954 176! 2,a75 

«T COMBUSTOR 0 37 30 4 

<I 56,55? 63,847 2744 593. Of 720) 1,3009 28,95<l ?U76 

56,557 3,688 1357 204,60 333) 1.3563 28.954 17/8 

2.4/9 


VEL s tk/A a A /AC MOMTM q 7 VAC, PHI ETAC 

3460 1,944 0.66285 21,230 0,0961 £955 46,395 139,2 

3465 1,944 0,86053 21,230 0,0963 2956 46.335 139,2 

3559 1,944 0.40039 21,23a 0.1U36 2979 44,275 140,3 

3642 1,945 0.73492 21,230 0.1 128 3002 41,590 141,4 

3744 1,947 0,65632 21 , 23 1) 0.1263 3033 36,190 142,8 

3910 1.951 0,53338 21.230 0.1554 3085 32,414 145.3 

3954 1.953 0.49883 21.230 0,1662 3099 30,656 146,0 

4066 1.956 0,42514 21,230 0,1950 3136 26,861 147,7 

4190 1,959 0.34846 21,230 0,2379 3179 22,691 149,7 

4208 1.960 0,33421 21.230 0,2480 3185 21,857 lSo.0 

4233 1.962 0,31505 21,230 0,2631 3193 20,724 150.4 

4238 1,962 0.31104 21,230 0,2665 3194 20.485 150.5 

N 

4342 1,971 0,2«373 21,230 0,3401 3235 16,445 152,4 

4389 1,971 0,22531 21,230 0,3679 325! 15.369 153,2 

4391 1,971 0,22464 21,230 0,369y 3252 15,329 153.2 

4395 1,971 0.22306 21,230 0,3716 3253 15,235 153,2 

4397 1,970 0.22556 21,230 0,3675 3254 15,413 153.3 

4404 1,970 0.22481 21,230 0,3687 3256 15,385 153,4 

4408 1.969 0.22439 21,230 0,3694 3258 15.373 153,5 



PAGE 3 


HEADING o 0061 B1.0CK 88 tImE s 1 78,86.2 c AtM 6,0 PT s 7«5 

p T rl GAMP.A M0U n T SONV MALH VFL 

copbUsTor g is si a 

CJl 59,261 63,630 2741 591,81 7]9) 1,3011 26,954 2«74 

CO S9,28i 3,S9v 1346 201. 5C 33O) 1,3570 26,950 1771 2.446 4419 

COPBUsTOR * 0 39 32 5 

60,301 63,801 2736 590, 4( 7i 7 ) 1.3012 28,954 2472 

60,301 3.548 1339 199.8C 329) 1,3574 28,954 1767 2,502 4421 

COPBUsTOH 0 «0 33 5 

62,311 64,616 2729 588, 3C 7]5) 1,3014 28.954 2469 

62,311 3,711 1347 201.BC 33I) 1,3569 28,954 1771 2,483 4398 

COMBUsToR 0 4i 34 4 

63,731 65,218 2725 567,11 7l4) 1,3016 28,954 2468 

63,731 3.647 1354 203. 6f 333) .1,3565 28,954 1776 2,467 4380 

COMBUsTOR 0 42 35 2 

66,195 60,092 2716 584, 7( 7)2) 1,3018 28,954 2464 

66.19s 3.702 1365 206, 5< 335) 1,3558 20,954 1782 2.441 4350 

COMBUSTOR 0 43 36 3 

66,571 55,648 2715 584, 3( 7)1) 1,3019 28,954 2464 

66.571 3.448 1366 206,6{ 336) 1,3558 26,954 1783 2,437 4346 

NOZZLE Afc 44 37 4 

88.807 55,648 2715 584, 3C 7ll) 1,3019 28,954 2464 

88. 807 0.309 705 40, 6C I7O) 1,3939 28.954 1299 4,016 5216 

NOZZLE «S 38 4 

88.807 55,648 2715 584, 3( 7li) 1,3019 28,954 2464 

88,807 0.389 752 52, 2( lei) 1,39)9 28.9S3 1341 3,848 5160 

FICTIvE C0MSU3TR 65 58 0 

66.571 307,275 2715 58(1, 3t 7 1 1 3 1,3018 28,954 2464 

66.571 0,389 463 »17,8C 111) 1,3991 28,954 1055 5,204 5489 

PICTIVE NOZZLE 66 59 0 

88,807 74,045 2667 576, 1( 7o3) 1,3028 28,954 2452 

88,807 0,266 616 19, Of I48) 1,3969 28,954 1215 4,345 5260 


2«9 tj c 2991,6 * 

S w/A 6 A/AC POP) M 0 IV AC PHI ETAC 

1.969 0,22081 21,230 0,3753 3261 15.169 153,6 

1.969 0.21947 21,230 0,3777 3260 15,078 153.6 

1.967 0.22710 21,230 0,3650 3249 15.522 153,0 

1.966 0,23326 21,230 0.3553 3240 15,876 152.6 

1,971 0,22110 21,230 0,3749 3226 14,947 152,0 

1.976 0,20555 21,230 0,4032 3224 13,863 151,6 

1.976 0.04279 21,230 1,9371 3595 3,«68 169,3 

1.976 0.04995 21,230 1,6593 3570 4,006 166,2 

1.858 0,08635 21,230 0,9599 3717 7,365 175.1 

1,953 0,04279 21,230 1,9371 3616 3,511 170,3 
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RAMJET PERFORMANCE 


<*> ENGINE PERFORMANCE InLET 

to 


CALCULATED THRUST,,,,.,, 


(L8FO 

MEASURED r HKUST* i 

tlfM 


CALCULATED SPECIFIC IMPULSE 


(LBF-3EC/LBM) 

(LBF-SEC/LBM) 

measured specific impulse 

i • i ii 64 i 

CALCULATED THRUST COEFFICIENT,,, ... 

mu • 0 1 B i\ 9 

MEASURED THRUST COEFFICIENT., 

*,2750 



REGEAERATIVE-COOLED engine PERFORMANCE 
CALCULATED 


stream thrust 0, 

net Thrust.,,.,.,, o, 

SPECIFIC IMPULSE 0, 

THRUST COEFFICIENT.,,,,,,, 0,0000 


(LBF) 

(LBF) 

(LBF-3EC/L0M) 


ANGLE OF ATTACK 0,000 

MASS FLOW RATIO.,,,,,,,..,,. 0.7820 

AOCITIVE DRAG COEFFICIENT,. 0.0209 

LIMITING PRESSURE RECOVERY EFFICIENCY ... . 0.185? 

DELTA PT2. 0.1390 

TOTAL PRESSURE RECOVERY - SUPERSONIC 0,9123 

TOTAL PRESSURE RECOVERY - SUBSONIC,,,,,., 0.188S 
INLET PROCESS EFFICIENCY • SUPERSONIC.,,. 0.9058 

iNLer process efficiency ■ subsonic,,,.,, 0,9130 

KINETIC energy EFFICIENCY - SUPERSONIC,.. 0.9U69 
KINETIC energy EFFICIENCY » SUBSONIC • • « , » 0,9026 
EV7HALPY AT PO » SUPERSONIC. *5.06 
ENTHALPY AT PO - SUBSONIC 25.96 


momentum and forces 


INLET FRICTION DRAG.. 


(LBF) 

INLET MOMENTUM CHANGE 


(LBF) 

COMBUsTQH FRICTION DRAG... 


(LBF) 

(LBF) 

(LBF) 

(LBF) 

COMBUSTOR STRUT DKAG...*..., Tt . ... 


COMSUsTOR MOMENTUM CHANGE ... 


NOZZLE FRICTION DRAG,,. 


NOZZLE STRUT DRAG...... ... 


(iSF) 

NOZZLe MOMENTUM CHANGE fft 


(LBF) 

NOZZLE PRESSURE INTEGRAL 


(LBF) 

(LBF) 

(LBF) 

EXTERNAL FRICTION ORAG ... 


EXTERNAL PRE38URE INTEGRAL 


TOTAL EXTERNAL 0KAG..i,,, ttf tt# 

aasbaa ^11 ft r m 

(LBF) 

(LBF) 

TOTAL STRUT DRAG. 


CAVITY FORCE, 


(LBF) 

CALCULATED LOAD CELL FORCE,, 


(LBF) 

MEASURED LOaO CELL FORCE,....,. ... 


(LBF) 

FUEL VACUUM SPECIFIC IMPULSE 




COMBUSTOR 


FUEL-AIR RATIO..,,.,,,.,,., 0.0000 

EQUIVALENCE RATIO.,,..,....,....,...,..,. 0,000 

COM&USTOR EFFICIENCY, 0,000 
TOTAL PRESSURE RATIO,, ....... 0,1811 

C0M8UST0R EFFECTIVENESS, ... 0.5695 


INJECTOR DISCHARGE coefficients 

NOZZLE 

VACUUM stream THRUST COEFFICIENT - CS,,,. 1,0059 


NOZZLE COEFFICIENT > 0.9586 

PROCESS EFFICIENCY, 1.0803 

KINETIC ENERGY EFFICIENCY ,,,,, l.Oli? 


STATIONS 


FUEL INJECTORS 


NOMINAL CO“L LEADING EDGE,,,,,,.,,,.,,,,, J6.0SU CJN) 

SPIKE TRANSLATION 1,8307 (IN) 

INLET THROAT,,,,. 00,400 (IN) 

COWL L&AOING fcDGfc,.,. 36,715 (IN) 

NOZZLE SHROUD TRAILING EDGE, 75,055 (IN) 

NOZZLE PLUG TRAILING EDGE 88.807 (IN) 

STRUT LEADING EDGE S7.97I (IN) 

STRUT TRAILING EDGE 66,571 UN) 

COMBUSTOR EXIT.,,. 66,571 (IN) 


INJECTORS 

1A 

IB 

1C 

2a 

2C 

3A 

so 

a 


STATION 

40,400 

42,816 

44,300 

50,291 

46,250 

55,561 

57,766 

46,316 


VALVE 


(DEGREES) 

(PSD 

(BTU/L0M) 

(BTU/LBM) 
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S U 

M M A 

R Y 

REPORT 









P 

T 

H 


GAMMA 

MGL^T 

SOnV 

MACH 

VEL 

b h/A 

h 

A /AC 

MOPTK 

Gi 

I V AC 

PHI 

ETAC 

*IM) TUNNEL 

1 

0 5 














0,000 

744,999 

2969 

666, 2C 

791) 

1,2932 

20.955 

2576 











O'OOo 

0.387 

405 

“31 ,7 ( 

97) 

1.3969 

20,954 

986 

5,V<>3 

5910 

1,826 0,10592 

21,279 

0.7043 

3986 

9,726 

107.3 



SPIKE TIP 

NS 

d 

0 6 















Q 1 6 0 o 

18,700 

2989 

666, 2( 

7viJ 

1,2930 

20.954 

2576 











0 , 6 0 o 

17,045 

2926 

647, 4( 

773) 

1.2950 

20.954 

2551 

0,380 

971 

2,079 0,10592 

21,279 

0,7843 

4066 

1,596 

191,1 



WIND TUNNEL 

3 

0 0 











0, OOo 

7 44,999 

2969 

666, 2( 

791) 

1,2932 

28,95b 

2576 











0 .000 

0.401 

409 

“30. B( 

98) 

1,3989 

28,954 

991 

5,959 

5906 

1,826 0,10852 

21.600 

0,7843 

4062 

9,959 

187.2 



SPIKE TIP 

NS 

4 

0 0 














0.600 

16,700 

2989 

b66.EC 

791) 

1,2930 

28,954 

2576 











0,600 

16.951 

2923 

646.3C 

772) 

1.2952 

28,954 

2550 

0,392 

999 

2.079 0,10852 

21.800 

0,76<i3 

4002 

1,684 

187.2 



INLET THROAT 

5 

0 4 











60,400 

276,500 

2920 

645, 4( 

771) 

1,2953 

28,954 

2546 











60,400 

20,341 

1550 

255, 6( 

384) 

1 ,3453 

28,954 

1 892 

2.339 

4416 

1,807 1.08568 

21.279 

0,0765 

3320 

74,514 

156,0 



INLET UPNrtSK 

6 

0 3 













60,40o 

27b, SOO 

2920 

645. 4( 

771) 

1,2953 

28,954 

2546 











60.40Q 

17,403 

1489 

239.3C 

368) 

1,3486 

20,954 

1057 

2.U27 

4508 

1.887 0.98690 

21,279 

0,0642 

3356 

69.139 

157.7 



INLET ONNR8K 

7 

0 4 













40,400 

137,506 

2920 

645, 4( 

7?1) 

1,2954 

28,954 

2540 











40«40o 

116,786 

2«U 

613, 2C 

7a0) 

1,2988 

28,954 

2504 

0,507 

1269 

1.935 0,98696 

21,279 

0,0042 

3356 

19,462 

157,7 



COPBUgTOR 

0 

8 

1 4 













60,410 

199, S46 

3168 

645, 4C 

862) 

1.2840 

20,523 

2663 











40,410 

combustor 

40.635 

26,455 

o 

2011 

$ 

298.6C 
2 202 
643, SC 

520) 

1.3331 

28,524 

2154 

1,934 

4166 

1.970 1.06778 

21,323 

0,0765 

3319 

70,420 

155.6 

0.06 

0,85 

176.361 

3216 

875) 

1,2817 

28.567 

2677 











40,635 

41,644 

2310 

368, 2C 

6fl6) 

1.3119 

20,588 

2296 

1,617 

3711 

1 ,980 1.09145 

21,323 

0,0763 

3273 

62,954 

153,5 

0.06 

1,00 

COMBUSTOR 

0 

10 

3 21 











41,325 

153.547 

3209 

641.2C 

873) 

1,2819 

26,586 

2675 











41,325 

32.780 

2250 

350, 6( 

S8«) 

1.3139 

20.567 

2266 

1,682 

3613 

1.989 1.08008 

21.323 

0.0771 

3174 

64,004 

140,9 

0,06 

1,00 

COMBUSTOR 

0 

U 

4 21 











41,500 

161,433 

3206 

640, 4C 

072) 

1 ,2019 

26,566 

2673 











41.50Q 

35.110 

2330 

374, OC 

Oil) 

1.3112 

20.507 

2305 

1.564 

3651 

1,994 1.07268 

21.323 

0,0776 

3117 

60,656 

146,2 

0,06 

1,00 

COMBUSTOR 

0 

12 

5 21 











41.825 

121,564 

3201 

638, 7C 

87D 

1,2620 

28,586 

2671 











41.625 

33.834 

2390 

391, SC 

6 2 9) 

1.3091 

28,507 

2333 

1,506 

3517 

2,004 1,05464 

21.323 

0,0789 

3015 

57,637 

141.4 

0.06 

1,00 

COPBUstOR 

0 

13 

6 21 










42,460 

94,093 

3106 

634.9C 

867) 

1,2023 

20,566 

2667 











42,460 

COMOOgTOR 

42,610 

31.S36 

o 

2407 

14 

2659 

420, 2C 
7 21 

635, 3C 

6 5 7) 

1.3058 

20,507 

2376 

1,379 

3276 

2.021 1.00735 

21.323 

0,0826 

2840 

51.320 

133,2 

0.06 

1,00 

90.157 

793) 

1,2963 

27,459 

2592 











42.61o 

29,001 

2186 

429, 2C 

589) 

1.3207 

27.459 

2207 

1.404 

3211 

2.049 0,99180 

21.372 

0,0841 

2758 

49,494 

129.0 

0.15 

0,11 

COMBUSTOR 

0 

15 

6 21 












42,620 

92,530 

2790 

635, 2C 

773) 

1.3015 

27.384 

2560 











42 ,62o 

28.928 

2115 

429, 3( 

Sb’) 

1.3240 

27.364 

2255 

1,423 

3209 

2.041 0.99092 

21,372 

0,0642 

2756 

49,423 

128,9 

0.13 

0,02 

COMBUSTOR 

0 

16 

9 21 











42,665 

90.753 

2776 

634. 7( 

76’) 

1.3021 

27,372 

2563 











42.685 

28.457 

2107 

430. 2C 

567) 

1.3245 

27.372 

2251 

1.421 

3199 

2.041 0,98626 

21.372 

0,0646 

2742 

49,039 

120.3 

0,13 

0,00 

COMBUSTOR 

0 

17 

10 21 












44,310 

69,162 

2739 

623. OC 

757) 

1.3034 

27.371 

2547 











«4.3lo 

COMBUSTOR 

44,600 

26,247 

o 

2174 

10 

450.BC 
11 21 
618, 5( 

587) 

1.3221 

27.371 

2265 

1.285 

2935 

2.056 0,91581 

21,372 

0,0911 

2562 

41,778 

119,9 

0,13 

0,00 

66.893 

2725 

753) 

1.3038 

27.371 

2540 











44,800 

25.487 

2164 

447, 9{. 

584) 

1,3224 

27.370 

2280 

1,261 

2922 

2.057 0,90082 

21,372 

0 , 09 ? 6 

2546 

40,906 

119.1 

0.13 

0,00 
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P 

T 

M 


GAHhA 

MOUM 

SON V 

hACH 

Yft 

5 

rt/A 

!* 

A/AC 

COMBUSTOR 

0 

19 

12 21 











95, 60S 

6&.Q4 3, 2838 

Ml. 2( 

Tfl 8 ) 

1,2902 

27,520 

2500 







45.605 

31,346 

2367 

465.9C 

642) 

1,3139 

27.520 

2370 

1.1AB 

2696 

2,065 

0.89268 

21,372 

0,0935 

COHBUflTOK 

0 

2Q 

13 21 











46,25o 

66,555 

2666 

6U.3C 

7 eS) 

1.3072 

25,63) 

2600 







46.250 

32.579 

2247 

4 7 5 * 6 ( 

648) 

1,3213 

25,631 

2400 

1.086 

2607 

2,16) 

0,87314 

21,494 

0.0961 

COHBUs T OR 

0 

21 

14 21 











46.260 

67,960 

2591 

611, 2f 

7601 

1,3106 

25,556 

2570 







46.260 

32,596 

2170 

475, 6< 

625) 

1.3248 

25,556 

2365 

1.1U2 

2606 

2.153 

0 ,S7E75 

21.494 

0.0962 

COMBUSTOR 

0 

22 

15 21 









46,32c 

66.240 

2576 

61 0 , 7 ( 

7g6) 

1.3112 

25,545 

2565 







«6,32o 

32.712 

2159 

475. 5C 

621 ) 

1,3254 

25.545 

2360 

1,102 

2601 

2.151 

0.86956 

21,494 

0,0965 

COMBUSTOR 

0 

23 

16 21 









47.310 

66,779 

2546 

60 1 *4 C 

7a6) 

1,3122 

25.544 

2551 







47.3lo 

34,602 

2156 

475, 9( 

621) 

1,3254 

25,543 

2360 

1,062 

2506 

2.147 

0,80927 

21,494 

0,103/ 

COMBUSTOR 

0 

24 

17 21 









46,llo 

68,289 

2525 

593. 9( 

73*) 

1,3130 

25.543 

2540 







46.Uo 

34,526 

2140 

470. 4< 

6l6) 

1,3260 

25.543 

2350 

1,058 

2466 

2.145 

0,76329 

21,494 

0,1129 

COMBUsTOR 

0 

25 

18 21 









46,645 

68,010 

2506 

587. Of 

731) 

1.3136 

25,546 

2531 







46.64s 

33.675 

2113 

461, QC 

60T) 

1.3270 

25,546 

2336 

1.075 

2511 

2.142 

0.66448 

21,494 

0,1263 

COMBUsTOR 

0 

26 

19 0 










50.285 

63,276 

2444 

582. U 

73’) 

1,3173 

23,936 

2566 







50,265 

20,633 

1653 

383,2 ( 

561) 

1,3365 

23,936 

2270 

1,390 

3154 

2.253 

0,54397 

21,623 

0,1552 

COMBUgTOR 

0 

27 

20 2 









50.295 

63.292 

2443 

582.0 ( 

758 ) 

1.3174 

23.935 

2506 







50.295 

20,542 

1850 

388 . 5 ( 

S60) 

1,3306 

23.935 

2268 

1,393 

3160 

2,253 

0.54326 

21,623 

0.1554 

COMBUsTOR 

0 

28 

21 21 











50.825 

65,343 

2376 

578.9C 

737) 

1.3202 

23,864 

2557 







50,62s 

15.742 

1666 

3M, 5( 

SOO) 

1,3469 

23,864 

2161 

1,595 

3446 

2.242 

0,5080/ 

21.623 

0.1662 

COMBUsTOR 

0 

29 

22 4 










52,235 

55,622 

2818 

571, 4< 

8lS) 

1,3090 

24.126 

2657 







52.235 

15,375 

1^15 

333, OC 

578 ) 

1,3339 

24,126 

2294 

1,506 

3454 

2,262 

0.43302 

21.623 

0,1950 

COMBUsTOR 

0 

30 

23 4 










54,335 

51,259 

2730 

56), Sf 

8;2) 

1,3035 

24,260 

2700 







54,335 

11,437 

1900 

279, 4( 

571) 

1,3329 

24.260 

2276 

1,649 

3756 

2.296 

0.35491 

21,623 

0,2379 

COMBUsTOR 

0 

31 

24 2 









59,835 

51,166 

2725 

559 . 2 C 

flSO) 

1.3036 

24,261 

2690 







54,835 

10,492 

1857 

264, B( 

SST) 

1,3346 

24,261 

2254 

1,703 

3830 

2,296 

0.34040 

21,623 

0.2480 

COMBUSTOR 

0 

32 

25 3 










55,585 

50,623 

2730 

556. If 

85D 

1,3033 

24,274 

2699 







55.565 

9.434 

1017 

246.9C 

S 443 

1.3361 

24,274 

2230 

1,764 

3933 

2,299 

0,32088 

21.623 

0.2631 

COMBUsTOR 

0 

33 

2fe 0 










55,760 

50.606 

2728 

555. 5{ 

85D 

1,3054 

24,274 

2699 







S5,76o 

9.167 

1003 

24 2.6C 

540) 

1,3366 

24,274 

2222 

1,781 

3957 

2,299 

0,31666 

21,623 

0,2666 

COMBUSTOR 

0 

34 

27 a 










56.345 

42,177 

2913 

553. U 

<M2> 

1,2946 

24,460 

2769 







56.34; 

7.262 

1917 

2 1 2 * 6 C 

574) 

1,3299 

24.461 

2276 

1,814 

4129 

2,329 

0,24824 

21.623 

0,3401 

COMBUgTOR 

0 

35 

26 4 









57.770 

44,464 

2847 

548, b( 

69 O) 

1,2976 

24,408 

2743 







57.770 

5.680 

1747 

176. 1C 

520) 

1.3375 

24 , «06 

2102 

1 .479 

4317 

2.319 

0.22944 

21,623 

0,3679 

COMHUsTuR 

0 

36 

29 4 










57,625 

39,901 

2964 

546, a( 

9j5) 

1,2910 

24,544 

2793 







57.825 

6.717 

19S8 

1 96 o l ( 

587) 

1,3273 

24,54b 

2294 

1,830 

4199 

2,339 

0.22880 

21,623 

0.3690 

COMBUsTOR 

0 

37 

30 3 










57,965 

40,003 

2977 

548. 0( 

933) 

1.29)4 

24,530 

2791 







57.96s 

6.595 

1943 

193, U 

5e2) 

1,3280 

24,539 

2206 

1 ,843 

4214 

2.330 

0,22715 

21,623 

0,3717 


MOMTM 0 IVAL PHI ETAC 

25A2 37,40 / 116. 9 0,13 0,19 
2593 35,369 118,3 0,31 0,05 
2599 35.392 116.3 0.31 0.01 
2596 35.199 116,5 0,31 0,00 
2593 31,519 120,7 0,31 0,00 
2659 26,719 123,7 0,31 0,00 
2767 25,933 126,7 0.31 0,00 

2990 26,665 136,0 0,49 0,03 

2991 26,679 136,0 0,99 0,03 
2966 27.212 136,1 0.99 0,00 
3069 23,293 142.9 0,99 0,11 
3221 20,715 199,0 0.49 0.17 
3246 20,304 150,1 0,49 0,17 
3279 19,615 151,7 0,49 0,17 
3266 19,471 152,0 0,49 0,l7 
3409 15,926 157,7 0,49 0,25 
3455 15.393 159,6 0,49 0,23 
3457 19.930 159.9 0.99 0,29 


3«60 14,675 160,0 0,49 0,29 



f#e ac i we * 

0061 

1LOCK 

o_110 TIME 

= 198,6<j2 MACH 6.C 

PT 3 

7*4 

999 

T = 8988,(5 







i 

P 

1 

H 

gamma 

MOLWT 

SONV 

MACH 

VEl 

6 

w/A 

rt 

A/AC 

MUMK 

ft 

IV AC 

Phi 

ET AC 

combustor 

0 

38 

31 11 















bfl.oas 

*0.2 16 

2775 

5<*7,8( Sgb) 

1,3009 

84,3m 

27 J S 












56« 0<l5 

5*401) 

1627 

181. 8C 0 B S) 

1,3*37 

89,3*0 

2115 

2,080 

4395 

2.306 

0,22970 

21,623 

0,367* 

3*62 

15.694 

160,1 

0,*9 

0*20 

COMBU3TOR 

0 

39 

32 4 















58,325 

52*563 

2703 

5«7.0< 8a2) 

1.3042 

24.2T4 

2667 












58,325 

4*912 

1507 

1«7,7( flfl5) 

1*3505 

24,274 

20*1 

2.1?0 

4*70 

2.292 

0,2209 * 

21,623 

0,3688 

3*68 

15.903 

160.4 

0.49 

0.17 

COKBUgTOR 

0 

40 

33 4 















58,551 

56,209 

2626 

546 , 4 { 8 i 7 ) 

1.3076 

24,204 

2657 












Stt,55i 

4*446 

1363 

139. 3( «07) 

1.357S 

24.204 

196* 

2,312 

*5*1 

2.277 

0,22855 

21,623 

0,3694 

3*72 

16*128 

160.6 

0.49 

0.14 

COHBUSTOR 

0 

41 

34 6 















59.275 

92*760 

2374 

544,7 ( 7J4J 

1*3193 

23.971 

23*9 












59.27? 

2*950 

966 

92, 2( 282) 

1,382b 

23.971 

1666 

2,856 

4759 

2,210 

0.22*96 

21,623 

0,3753 

5*02 

16.637 

161.0 

0*49 

0.04 

COK6USTOR 

0 

42 

35 6 















60.295 

32.956 

3393 

542.4(1072) 

1,2696 

24,9 82 

292 6 












60.29s 

v.000 

2543 

237. 5C 776) 

1.3007 

24,988 

2565 

1,523 

3905 

2.382 

0*22353 

21,623 

0,3777 

3*95 

13*566 

161.6 

0.49 

0**7 

combustor 

0 

43 

36 4 















62.305 

33*470 

3445 

537.0(1090) 

1,2667 

25.054 

29*3 








• 




62.305 

9,725 

2625 

240. 8( Bo3) 

1,2969 

25.061 

2599 

1,481 

3650 

2.383 

0,23131 

21,623 

0,3650 

3*96 

13.039 

161.7 

0.49 

0,50 

combustor 

0 

44 

37 4 















63,725 

32,033 

3664 

532.9(1163) 

1.2535 

25,304 

300* 












63,725 

12*262 

2993 

282, S( 9 2 6) 

1.2805 

25,319 

2743 

1.290 

55*0 

2.397 

0,23756 

21,623 

0*3553 

3*95 

13*069 

161,6 

0*49 

0.61 

COMBUSTOR 

0 

4S 

38 4 















66,189 

29.381 

3806 

524,4(1211) 

1.2*36 

25.490 

3038 












66 , 1-89 

13.633 

3260 

317,3<iQt<») 

1.2672 

26,510 

£841 

1.133 

3219 

2.409 

0,22520 

21,623 

0.37*9 

3493 

11,264 

161*6 

0*49 

0.66 

COMBUSTOR 

0 

46 

39 3 







- 








66,565 

27.133 

3643 

522,9(1224) 

1.2905 

25,537 

3047 












66.565 

13.948 

3365 

336,5(1053) 

1,2623 

25,559 

2874 

1*062 

3054 

2.417 

0.20936 

21,623 

0*4032 

3493 

9.937 

161*5 

0.49 

0,70 

COMBUSTOR 

REGEN 

47 

00 2l 















66,565 

27.133 

4141 

650,70333) 

1.2228 

25,499 

3142 












66 , 565 

12.447 

3574 

416,60127) 

1.2515 

25,550 

2950 

1.160 

3*21 

2,4*9 

0,20936 

21,623 

0*4032 

3565 

11.131 

165*6 
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02 

"3.405E 

03 

•1.5B9E 

OS 

• 1 , 8 1 6E 

03 

4 , 337E 

03 

3 ,5641 

01 

-1.8521*02 

3.640E 

01 

1.892t*02 

6 t66flE 

01 

1.380E 01 

1 »912E 

01 

*2, 265E 

02 

•3.4091 

03 

* 1 .591 E 

03 

-U818E 

03 

4,3421 

03 

3,5641 

01 

1,6521*02 

3,6471 

01 

1,6952*02 

6 « 660 E 

01 

1.311E 01 

1.925E 

01 

•2,265E 

02 

-3.426E 

03 

-1.S97E 

03 

-1.Q29E 

03 

4,3681 

03 

3,3641 

01 

1.7592*02 

3.680E 

01 

1,9131*02 

6.846E 

01 

7,3aOE oo 

6t370E 

00 

*1.1 22E 

02 

•3.5421 

03 

-1U37E 

03 

*1.9051 

03 

4,5831 

03 

1.0961 

01 

9 f eS2E*03 

1,6451 

01 

8,5502*03 

6.91JE 

01 

5.007E 00 

t>.337E 

Oo 

1,659b 

01 

•3,5/tiE 

03 

»1 .648E 

03 

*1,9291 

03 

4.66SE 

03 

1,3961 

01 

7,2571*03 

1.6371 

Oi 

8,5072*03 

6.990E 

01 

3.185E 00 

4.910E 

00 

1.5202 

02 

•3.6151 

03 

•1U59E 

03 

•1.956E 

03 

4.7601 

03 

8,225B 

00 

4,2751*03 

1.2662 

01 

6,590£*03 

7.062E 

01 

2. SUE 00 

3.S7SE 

Oo 

2.4222 

02 

• 3 , 6a9E 

03 

» 1 . 866E 

03 

■1.983E 

03 

4,8461 

03 

6,4051 

00 

3,3701*03 

9.232E 

00 

4,7992*03 

T.123E 

01 

1.900E 00 

2.969E 

Oo 

3.0I0E 

02 

•*3 , 676E 

03 

• 1U71E 

03 

•2. 0051 

03 

4,9221 

03 

5,0101 

00 

2.6042*03 

7.667E 

00 

3,9851*03 

7.il0E 

01 

1.351E 00 

2.02SE 

Oo 

3,657b 

02 

•3.712E 

03 

-1U78E 

03 

*2 • 034E 

03 

5,0361 

03 

3 ,4901 

00 

1 ,8141*03 

5.2291 

00 

2,7182*03 

7«26jE 

01 

l.oesE oo 

1.867E 

Oo 

3,8761 

02 

■3*7261 

03 

-1.860E 

03 

-2,0461 

03 

5.0881 

03 

2,0022 

oo 

1.4561*03 

4.822E 

00 

2,5062*03 

7, HUE 

01 

7.B90E-01 

1.305F 

Oo 

4,460E 

02 

•3.766E 

03 

-1.687E 

03 

*2,0791 

03 

5,2731 

03 

2,0382 

00 

1, 0591*03 

3.3701 

00 

J, 7522*03 

7.«29E 

01 

7 16006*0 1 

1.1SJE 

Oo 

4.502E 

02 

•3.769E 

03 

*i.668£ 

03 

*2.0821 

03 

5,2901 

03 

1.9631 

00 

1.0201*03 

2.9721 

oo 

1,5452*03 

7.50UE 

01 

6,302e»01 

3.800E' 

• Ol 

4, 753E 

02 

*3.7081 

03 

• 1U91E 

03 

•2,0961 

03 

5.3741 

03 

1 ,6271 

Oo 

8.4591*04 

9.013E* 

►01 

5,1012*04 

7,505£ 

01 

0.29SE«O1 

3.7595. 

pOi 

4,7602 

02 

-3.788E 

03 

-1.691E 

03 

-2,0961 

03 

5,3751 

03 

1,6261 

00 

8.4501*04 

9,7071- 

'01 

5,0452*04 

7.637E 

01 

fl.OOOE-Ol 

0.000 


4,8691 

02 

■3,8261 

03 

»1.69$E 

03 

*2 1 1 31E 

03 

5,4261 

03 

1,0331 

00 

5.3691*04 

0,000 


0,000 

7 1 922E 

oi 

1.09SE 00 

0.000 


5,1681 

02 

•3.853E 

03 

• 1 .703E 

03 

"2,1311 

03 

5.5251 

03 

2.8261 

00 

1,4701*03 

0.000 


0,000 

8.312E- 

01 

8.500E-01 

0.000 


5 , 584 £ 

02 

■ 3, 84 IE 

03 

-1.710E 

03 

*2,1311 

03 

5,6301 

03 

2,1952 

00 

1.1411*03 

0.000 


0,000 

6.993E 

01 

6.950E-01 

0.000 


5, 7552 

02 

*3,8471 

03 

•1.716E 

03 

*2,1311 

03 

5,6841 

03 

1,7951 

00 

9.3291*04 

0,000 


0,000 

B.879E 

01 

9,0SOE»01 

0.000 


5.953E 

02 

•3,8571 

03 

•1.726E 

03 

•2.1311 

03 

5,7071 

03 

2.440E 

00 

1,2061*03 

0,000 


0,000 

6.60OE 

01 

9.A55E»0l 

0.000 


5,9531 

02 

■3,8571 

03 

•1 .726E 

03 

*2, 131E 

03 

5,707t 

03 

2 a 44 22 

00 

J .269E*03 

0.000 


0,000 



READING b 0061 BLOCK = 110 7 1 he = 198.662 «ACH 6,0 Pf = 7«4,999 TI e 2668,8 
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X ODH A (, CURAS C f HC 



01 

1.242E 

02 

i 

20£e 

02 

2,3806-03 

s,a»aE-02 

4.04iE 

01 

2.1066" 

01 

1 

2445 

02 

2.5816-03 

6 . 724E-02 

4. 063E 

01 

8.8776 

00 

1 

3335 

02 

2.775E-03 

8.U67E-02 

4,1325 

01 

1.0286 

01 

1 

4365 

02 

2.845E-03 

6.7096-02 

<J # i50E 

01 

3.713E 

00 

1 

4735 

02 

2,902£»03 

6,81 2E-02 

4,1825 

o; 

6.7O0fc 

00 

1 

5405 

02 

2.9626-03 

a,36SE-02 

4*24 6 e 

01 

1 ,25«6 

01 

1 

6655 

02 

3,1136-03 

5,5o9E-02 

4*2»lE 

01 

6.72&E 

00 

1 

7325 

02 

3,2726-03 

S.039E-02 

4*28 2 E 

01 

1.633E- 

01 

1 

7345 

02 

3.029E-0J 

5«aaoE«o2 

4,2885 

01 

1.1S7E 

00 

l 

7 46E 

02 

2.998E-Q3 

S , 468E-02 

4.43i£ 

01 

2.384£ 

01 

1 

984 £ 

02 

3, USE-05 

4.7U7E-02 

4.48o5 

01 

7.67JE 

00 

2 

06U 

02 

3.12U6.03 

4.b»36«02 

4.56 0 E 

01 

1.2C1E 

01 

2 

1815 

02 

3,l2«E-03 

5,0/66-02 

4,62*5 

01 

9.414E 

00 

2 

2755 

0 2 

3,4236-03 

4 ,7636-02 

4*62 6E 

01 

1,4<|8E« 

01 

2 

2775 

0? 

3, 1746-03 

5,2146-02 

4.6325 

01 

8, 151E" 

01 

2 

2855 

02 

3.130E-03 

5. 3016-02 

4,?3lE 

ol 

I.366E 

01 

2 

4115 

02 

3, 091E-03 

5,3536-02 

4,aii5 

01 

9,I6«E 

00 

2 

503F 

02 

3,0«9E.03 

5.262E-02 

4*b6«5 

01 

7.535E 

00 

2 

5785 

02 

2,9866-03 

5.130E.O2 

5.0H8E 

01 

1.U33E 

01 

2 

7225 

02 

3.O74E-03 

3.8826-02 

S.029E 

01 

9,6S8E« 

02 

2 

7235 

02 

2.635E-03 

4.216E-02 

5i06aE 

01 

5 • OISE 

00 

2 

77>E 

02 

2.76SE-03 

3 , 660E-02 

5i223£ 

oi 

1.212E 

01 

2 

8945 

02 

2,6476-03 

3,5636-02 

5.433E 

01 

1,S63e 

01 

3 

0505 

02 

2.692E-03 

2.7/SE.02 

5.483E 

01 

3,S63t 

00 

3 

0665 

02 

2.760E-03 

2.5416-02 

5.5585 

01 

5,2426 

00 

3 

1385 

02 

2.722E-03 

2.365E-02 

5*5765 

01 

1.19«E 

QQ 

3 

1505 

02 

2,7226-03 

2,3165-02 

5.6345 

01 

1.8566 

00 

3 

1695 

02 

2.599E-03 

1.9116-02 

5*7775 

01 

4,0456 

00 

3 

2135 

02 

2.673E.03 

1.568E-02 

5*7625 

01 

2,B4«E" 

01 

3 

2165 

02 

2.6S3E-03 

1.7«6E-02 

5*79 6 E 

01 

7.14«E- 

01 

3 

2235 

02 

2,7456-03 

1,6/48-02 

5.8045 

01 

4.6996- 

01 

3 

2265 

02 

3.263E-03 

1 ,2556-02 

&*83s5 

01 

I.633E 

00 

3 

2445 

02 

2.532E-03 

1 ,4526-02 

5*8555 

ol 

l.ISOg 

00 

3 

2565 

02 

2,4516-03 

1.360E-02 

5.9275 

01 

3.6E9E 

00 

3 

2985 

02 

2,3336-93 

1.0S1E-02 

6*029$' 

01 

a, 607c 

00 

3 

3385 

02 

2,33aE-03 

2.303E-02 

6 * 23 o£ 

01 

9.36«E 

00 

3 

4325 

02 

2,9658-03 

1,9506-02 

6,37*E 

01 

7.JJI0E 

00 

3 

5055 

02 

3.02«E-03 

2 , 1 70E-02 

6.6195 

01 

1.192E 

01 

3 

6245 

0 2 

3,1746-03 

2. 1296-02 

6.6565 

01 

j,6s«e 

00 

3 

6415 

02 

3,29«E-03 

1 ,9946-02 

6 . 6 6q5 

01 

1 * 6945*0 1 

3 

6435 

02 

3.349E-0S 

2,0088-02 

6 * 6 8 qE 

01 

8 . 5805" 

01 

3 

6515 

02 

3.3436-03 

1.998E-02 

6*84 fc e 

01 

7,3895 

00 

3 

7255 

02 

3.1756-0$ 

1,4/ bE-02 

6.913E 

01 

2.787E 

00 

3 

7535 

02 

3, 145E-03 

1.3496-02 

6*99oE 

01 

2*9745 

00 

3 

7835 

02 

3,0786-03 

1.068E-02 

7.0*25 

01 

2.426E 

00 

3 

8075 

02 

3.027E-03 

8,8t7E-03 

7. 1235 

01 

1.8195 

00 

3 

8255 

02 

2,9916-03 

/.S93E-03 

7.2185 

01 

2,4215 

00 

3 

8495 

02 

2.929E-03 

5 ,8o?E-03 

7 * 26 j£ 

01 

9.5515- 

01 

3 

0595 

02 

2.9076-03 

5,2626-03 

7.4U5 

01 

2.9515 

00 

3 

8895 

02 

2 ,8476-03 

4 » 069E-O3 

/ * 4 295 

01 

2. 4 1 3E« 

01 

3 

89ie 

02 

2.632E-03 

3.798E-03 

7 * 5045 

01 

9,5405* 

01 

3 

9005 

02 

2,7236-03 

2.326E-03 

7.5055 

01 

1 , 463£> 

03 

3 

voor 

02 

2,7226-03 

2,3196-03 

7.637F 

01 

4.3405- 

►01 

3 

9 05E 

02 

2,6776-03 

1 .9A6E-03 

7.9225 

01 

1.0905 

00 

3 

9165 

02 

2,8296-03 

4, 1676-03 

6.3125 

01 

1,4225 

00 

3 

9305 

02 

2,7696-03 

3.419E-03 
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X 
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f) 198,662 
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PAGE 

DDR AG 

cofur. 

CF 

HC 


01 6 t 376E-01 

3.936E 02 

2.723E-03 

<J,916E-Qi 


01 2 f 732£*0 1 

3«939£ 02 

2.761E-03 

3i6t»9E.03 


01 0.000 

3.939E 02 

2.761E-03 

3 • 670E*03 




READING * 0061 SLOCK ? 110 T IjmR = 198,662 MACH 6.0 PI 


?«U,999 TT = 2988,8 


PAGE B 


RAMJET PERFuRMAKCE 


ENGINE PERFORMANCE 


CALCULATED THRUST,.,. 207, (L6F) 

measured Thrust. 210 , (lbf) 

CALCULATED SPECIFIC impulse,, ...... 600, (LBF-SEC/LBM) 

MEASURED SPECIFIC IMPULSE SEA , (LeF-SEC/LBM) 

CALCULATED THRUST COEFFICIENT,,,,,,,,,,,. 0,0829 

measured thrust coefficient Odessa 


REGENERATIVE-CCOLEd ENGINE PERFORMANCE 
calculated 

STREAM THRUST,,,,, 4465, (LBF) 

net thrust jes, asp; 

SPECIFIC IMPULSE 1118, (LBF*SEC/L8H) 

thrust coefficient 0,1504 


MOMENTUM And forces 

INLET FRICTION DRAG,,. 124, £ (LBF) 

INLET MOMENTUM CHANGE, *759,1 (LBF ) 

COMBUSTOR FRICTION DRAG 239,9 (LBF) 

COMBUSTOR STRUT DRAG., ,,,,, >35,56 (LBF} 

COMBUSTOR MOMENTUM CHANGE,,,,, 1/4, (LBF} 

NOZZLE FRICTION DRAG, 29,80 CLBF) 

NOZZLE STRUT DRAG,,,,,,,,,, -0,00 (LBF) 

NOZZLe MOMENTUM CHANGE,,,,, 792, (LBF) 

NOZZLE PRESSURE INTEGRAL.,, 82 2, (LBF) 

EXTERNAL FRICTION ORAG 62,41 (LBF) 

EXTERNAL PRESSURE Integral',, ®l 107, (LBF) 

TOTAL EXTERNAL DRAG,..., >1169, (LBF) 

TOTAL STRUT DRAG,,,,,,*,,,, ,,,,,,, ,,,,,,, >35.56 (LBF) 

CAVITY FORCE,.,, >981, (LBF) 

CALCULATED LOAD CELL FORCE.,,,,.,,,,,.,,, >1949, (LBF) 

MEASUrE-D LOAD CELL FORCE, , >)9tt|, (LBF) 

FUEL VACUUM SPECIFIC IMPULSE 0.0, 0.0, *133,3. >109,1, 


INLET 


angle of attack 0,000 (DEGREES) 

MASS FUOR RATIO,,,,,,,, 0,7843 

ADDITIVE DRAG COEFFICIENT................ 0.0285 

LIMITING PRESSURE RECOVERY EF FICIErvCY, , , , 9,1818 

DELTA PTg 0.1412 (PSD 

TOtAL PRESSURE RECOVERY - SUPEhSEN JC , , , , , 0,3711 

TOTAL PRESSURE RECOVERY > 8UBS0MC 0.1S46 

JNLET PROCESS EFFICIENCY - 8UPERSOMC » , ■ , 0,9022 

INLET PROCESS EFFICIENCY « SUBSONIC 0,9136 

KINETIC ENERGY EFFICIENCY > SUPERSONIC... 0.9299 
KINETIC ENERGY EFFICIENCY - SUBSONIC .... , 0.8903 

ENTHALPY AT PO - SUPERSONIC., ............ >3.65 (BTU/LSM) 

ENTHALPY AT PO - SUBSONIC,,., ».,,,. 24,01 (bTU/LBP) 


COMBUSTOR 

FUEL-AIR RATIO 0,0162 

EQUIVALENCE RATIO...’ 0.492 

COMBUSTOR EFFICIENCY,..,.,,,.,,,.,,....., 0,702 

TOTAL PRESSURE RATIO,,. 0,0961 

COMBUSTOR EFFECTIVENESS 0.6306 


INJECTOR DISCHARGE COEFFICIENTS 0.4534, 0,4212, 0,7521, 0,7228 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT * CS,,,. 0,9549 


NOZZLE COEFFICIENT * CT , 0,6839 

PROCESS tFFlCIENCV 0.9038 

KINETIC ENERGY EFFICIENCY,.,.,,,,,, 0.8997 


STATIONS 



FUEL INJECTORS 

NOMINAL COml LEADING edge 

,« 34,864 dfc) 

INJECTORS 
\ A 

STATION 

40,400 

SPIKE TRANSLATION 

«« 1,624/ (INI 

INLET THROAT ...... 

M 40.UOQ (IhO 

I 6 

42,010 

COHL LEADING EDGE, .......... 

•• 36«70V CIN] 

1 c 

44,300 

NOZZLE SHROUD TRAILING EDGE..,., 

• i 75 » 04V (In) 

2 A 
2t 

50 ,205 

NQZ He PLUG TRAILING £DGE»*.. t . t 

, , 86 # &0 I (IN) 


STRUT LEADING EDGE..,,.,,.,,,,., 

,, 57,965 (IN) 

3A 

3H 

M O , 3 V 

55,575 

STRUT TRAILING 

M 86,585 (IN) 

b7 . 7b 0 

(JQMBUsTOR exit.. 

,, 66,56b (IN) 

a 

S 1 1 MJw 

46,310 



Reading 61 
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READING s 0061 BLOCK a 118 JI^E = 2(15,662 MACH 6,0 PF s 744. 999 FT a 2991,1 PAGE 1 

HAMJ&T PERFORMANCE 

bUPPARY REPORT 

PI H GAMMA MOLRT SONV MACH VEL S a/A a A/A C MuMlM B IVAC PHI ETAC 

WIND TUNNEL 1 0 5 

O.OOo 144,999 2991 666, 9( 7*2) 1,2931 28,955 2577 

0.000 0.368 4o5 «31,6( 97) 1,3989 28,953 987 5.992 5912 1.827 0,10593 21,166 0,7801 , 3967 9,733 187.0 

SPIKE TIP NS 206 

O.oOo 18.712 2991 666. 9t 7q2) 1.2930 28.954 2577 

0.600 17.057 2929 o48,l( 779) 1.2950 28.954 2552 0,380 971 2,079 0.1059J 21.166 0,7801 4047 1.596 191,2 

WIND TUNNEL 300 

O.OOo 700,999 2991 666, 9t 792) 1,2931 28,955 2577 

0.000 0,001 009 *30, 6( ?8) 1,3989 28,954 992 5,958 5908 1.827 0,10854 21,686 0,7801 0063 9,466 167,3 

SPIKE T)P NS 400 

0.600 18,712 2991 666, V( 7q2) 1.2930 28,954 2577 

0,600 16,963 2925 647. 0( 773) 1.2951 28,954 2550 0,392 999 2.079 0.10854 21,688 0,7801 4063 1,685 187,3 

INLET THROAT 504 

40.400 309,615 290b 642, Ot 7fiB) 1,2957 28,954 2544 

40.400 '18,843 1470 234. 2( 3 6 3) 1.3497 28,454 1846 2,447 4517 1.878 1.08509 21,166 0.0/62 3339 76,175 157,6 

INLET OpNRSK 6 0 ' 3 

40.400 309, 61S 2908 642. 0( 7e8) 1,2957 28.454 2544 

40.400 '16.16} 1412 219, 0( 348) 1,3530 28,954 1811 2,5«U 4601 1.878 0,98645 21,166 0,0b3B 3373 70,526 159,4 

INlfT 0NNR8K 704 

40.400 139,419 2908 642, 0( 7*8) 1.2957 28,954 2544 

40.400 i 19,225 2806 611, 3( 738) 1,2990 28.954 2502 0,495 1339 1,933 0.98645 21,166 0,0838 3373 16,995 159,4 

COMBUSTOR 0813 

40.410 240,756 3021 642, 4f 8j2) 1,2909 28,249 2620 

40.410 23,673 1736 262. 1C 4o6) 1,3357 28,248 2020 2,160 4362 1.954 1,0875/ 21,217 0,0762 3339 73.732 157,4 0.07 0,42 

CQHBU3TOR 0 ■ 9 2 202 

40.851 187,014 3254 640.5C 89O) 1,2799 28,526 2694 

40.851 35,08? 2216 324, 7( 5e0) 1,3147 28.529 2263 1,764 3975 1,984 1.09118 21,217 0,0759 3304 67.406 155,7 0,07 1,00 

COPBUsTqR 0 10 3 21 

41.341 161,868 3246 638, 2( 807) 1,2800 28,528 2691 

41.341 28,985 2186 316. 0( 571) 1.3157 28,529 2239 1.793 4015 1.994 1,07929 21. 2W 0.0768 3218 67,349 151.7 0.07 1,00 

C0MBl>sT0R 0 11 4 21 

41.500 151,246 3244 637, 5( 807) 1.2601 28.52B 2690 , 

41.500 31,063 2257 336, 7( 592) 1,3132 28,529 2273 1,797 3879 1,996 1,07245 21,217 0,0772 3173 64,650 149,5 0.07 1,00 

COMBUSTOR 0 12 5 21 

41.641 130.186 3238 635, 8( 805) 1,2802 26,528 2688 

41.641 31,923 2350 364, 0( 61 9) 1,3100 28,529 2316 1,592 3688 2,006 1.05338 21,217 0,078b 3075 60,370 144,9 0.07 1,00 

COMBUSTOR 0 13 6 21 

42,46o 102,468 3227 632. It Sg 1 J 1.2604 28,528 2683 

42,46o 33.776 2510 411. 3( 646) 1,3046 28.529 2389 1,392 3324 2.024 1,00660 21,217 0,0823 290« 52,001 136,9 0,07 1,00 

COMBUSTOR 0 14 7 21 

42.82 b 98,643 2850 633. 2( 7q5) 1,2967 27.268 2598 

42.626 30,894 2164 422.lt 507) 1.3217 27.26B 2284 1,423 32«9 2.053 0,98998 21.271 0.0839 2812 49.993 132,2 0,15 0,11 

COMBUSTOR 0 15 fl 21 

42.836 101.656 2771 o33.lt 772) 1,3024 27.183 2869 

42.836 30. 816 2083 422, 5t 5>63) 1,3254 27,183 2247 1,445 32*6 2,044 0.98770 21,271 0,084) 28)0 49,829 132, 5 0,15 0,02 

COMBUsTOR 0 16 9 21 

42.901 99.874 2758 632. 6t 768) 1.3030 27.171 2564 

42.901 30,303 20/3 423. 1( 5fe 1 ) 1,3259 27,170 2243 l.U4« 3238 2,004 0.98512 21.271 0.OB43 2795 49.571 131.4 0.15 0,00 

COMBUSTOR 0 17 10 ‘2l 

44.310 74,820 2718 o2Q.5l 756) 1.3043 27.169 2547 

44.310 27,803 2145 445, 2f 5fl2) 1.3234 27,169 2279 1,30(1 2962 2.060 0,91327 21,271 0,0909 2606 42,044 122.5 0,15 0.00 

COMBUSTOR 0 18 11 2l 

“^44.800 72.379 2702 615. 8t 7«,1) l.JOuS 27,168 2540 

w «4,600 26.934 2133 44i.7t 87'*) 1.3236 27.168 2273 1,299 2952 2.U61 0.89943 21,2/1 0.0923 2589 41,262 121,/ 0.15 0,00 
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«s f 62i 

73,354 

2800 

608 

.Of 
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27 
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45,o2l 

33,999 

2336 

464 

• St 

636 ) 

1,3154 

27 
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2366 

1,152 

2679 

2.06b 

0 . 6898B 

21.271 

0,0933 

2564 

i7,0«b 
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0.15 
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COMBUSTOR 

0 
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13 ' 
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46,2So 

69,243 

2652 

617 

■ 2 C 

79^) 

1,3085 

24 

.935 

26 31 












4o f 2 Sq 

35,40b 

2259 

486 

. 2 ( 

669) 

1,3217 

?4 

, 9 3S 

2440 

1.050 

2561 

2.205 

0,87323 

21.432 

0,0956 

2575 

34,(4? 

120,1 

0.38 

0,05 

COMBUSTOR 

0 

2 1 

44 - 

21 

















46,260 

70,692 

2562 

617 

.If 

771 ) 

1.3126 

24 

,846 

£594 












46 • 26g 

35,427 

21o6 

486 

.2< 

6 ill) 

1.3260 

24 

,646 

2397 

1.068 

2559 

2.194 

0,87254 

21,432 

0,0959 

2575 

34.703 

120,1 

0,38 

0,01 

COHBUSTOP 

0 

22 

15 

21 

















46.336 

71.195 

2547 

616 

*3 ( 
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1.3133 

24 

,635 

2588 












46,336 

35,696 

2153 

486 

*3( 

636 ) 

1.3267 

24 
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1,067 

2551 

2,191 
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0.30 

0,00 

COMBUSTOR 
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47 *3 1 o 

70.765 

2515 

606 

, 6 f 

755) 
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62,775 

2344 
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.Of 

760) 

1.3230 

22 

W51 

2603 
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21,003 

1783 

391 

• 7 C 

564) 

1,3435 

22 

.751 

2288 

1,370 

3134 

2.326 

0 .54380 

21,609 

0,1552 

2940 

26.476 
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0,64 

0,01 

COMBUSTOR 

0 

27 

20 

0 

















50,311 

62,777 

2344 

58/ 

• 9 C 

760) 

1.3230 

22 

.751 

2603 












50.311 

20.926 

1764 

391 

• OC 

563) 

1,3436 

22 

• 751 

2207 

1,373 

3136 

2.326 

0,69291) 

21.609 

0,1554 

294 1 

26.479 

136,1 

0.64 

0,01 

COHBUsTQR 

0 

26 

21 

3 

















50,641 

63.778 

2306 

583 

«6C 

7^7) 

1.3245 

22 

.730 

2586 












50,8 f 4i 

16.842 

1650 

355 

• 2 C 

5l9) 

1,3494 

22 

,730 

2207 

1,532 

3362 

2.320 

0.50779 

21,609 

0,1662 

2908 

26,684 

130,3 

0.64 

0,00 

COMBUSTOR 

0 

29 

22 

4 

















52,251 

54,959 

2536 

573 

. 9 ( 

8 2 5) 

1,3137 

22 

,953 

2686 












52 « 25 1 

15.662 

1666 

336 

.5 f 

590) 

1.3376 

22 

,953 

2327 

2,475 

3432 

2.360 

0.«3273 

21,609 

0,1950 

3097 

23.080 

144.3 

0,64 

0,08 

COMBUSTOR 

0 

30 

23 

5 

















54,35 1 

46,163 

2867 

561 

• at 

9 3 9) 

1,2979 

23 

,286 

2819 












54,35i 

14,662 

2186 

315 

• If 

695) 

1.3215 

23 

,287 

2485 

1.413 

3509 

2.407 

0.35468 

21.609 

0,2379 

3250 

19,341 

150.4 

0,64 

0,21 

C0M8U$TQR 

0 

31 

24 

3 

















54,65l 

46.357 

2851 

558 

• 4 C 

933) 

1,2966 

25 

.278 

2812 












54,65l - 

13.021 

2108 

291 

• 3 ( 

666) 

1.3244 

25 

.278 

2442 

1,497 

3656 

2.405 

0.34018 

21,609 

0,2460 

3263 

14,328 

151.9 

0*64 

0,20 

COMBUSTOR 

0 

32 

25 

4 






\ 











55.604 

44,954 

2902 

554 

.4f 

950) 

1,2960 

23 

,556 

2831 












55.604 

12.067 

2126 

274 

. 6 f 

673) 

1,3230 

23 

,536 

2448 

1,528 

374J 

2.412 

0.32067 

21,609 

0,2631 

3326 

18,644 

133,9 

0,64 

0,23 

combustor 

0 

33 

26 

3 
















55,76 0 

“4.704 

29ij 

553 

,sc 

953) 

1,2956 

23 

.346 

2834 












55*76o 

i 1.664 

2127 

27 1 

.Of 

6 7 4) 

1.3229 

23 

.547 

2448 

1.539 

3760 

2.413 

0 .3 1 883 

21.609 

0,2663 

3335 

18,514 

134,3 

0,64 

0,23 

combustor 

0 

34 

27 

4 

















56,364 

38,340 

3075 

550 

>7 C lOl l) 

1,2875 

23 

.510 

2894 












56,364 

8.869 

2187 

227 

. 5 C 

692) 

1,3186 

23 
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2469 

1,628 

4021 

2,439 

9.24808 

21,609 

0,3401 

3473 

18,502 

160,7 

0.64 

0,29 

COM 6 U 5 TQ 5 

0 

35 

26 

4 

















57.766 

42,422 

2928 

544 

• 9 ( 
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1,2945 

23 

.584 

2639 
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6.539 

1873 
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1.3323 

25 

,385 
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1 .889 
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2.418 
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0.3679 

3531 
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0,64 
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35,576 

3213 
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1,2804 

23 

.660 

2940 












57,6«4 

8.525 
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1.3120 

25 
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4061 

2.455 

0,22873 

21,609 

0,3669 
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163.5 

0.64 

0,34 
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57,9Si 

35.724 

3198 
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.J 0053 ) 

1.2811 

23 

.646 

2935 












57,964 

3,301 

2288 
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.2 f. 

7<?5) 

1.3132 

25 

,648 

2513 

) ,627 

4008^ 

2.453 

0 , 22 70 J 

21 ,609 

0,3717 

3536 

14,423 

163,6 

0.64 

0.34 
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READING = 0061 BLOCK = U8 Tl«E a 205.862 HACrt 6,0 PT * 7*4 

P T H GAMMA MOuHT SONV MACH VEL 

COMBU$TOR 0 38 31 10 

58.061 «8.1«i 2797 544. 0( 9l«) 1.3006 23,264 2788 

58.061 5.659 1660 103.71 Sj6) 1,3028 23,265 2183 2,050 44 75 

COHBUsTOR 0 39 32 ' 4 

58,301 56.629 2659 543, l( Bbb) 1,3070 23.160 2733 

58,361 6.762 1636 1 18,7 C 6a3) 1,3556 23.160 2065 2.25-5 6609 

COMBUSTOR 0 6q Ji a 

5B.S67 6J.535 2603 562.51 8ii6) 1,3095 23,091 2709 

56,567 6.397 1362 107,51 6l3) l,36u9 23.091 1903 2.352 «665 

COHBUsTOR 0 61 3« 5 

59.291 66.713 2616 560.51 7g2) 1.3181 22,920 2627 

59.291 3.225 1030 72,61 3i 5} 1,3792 22.928 1755 2.757 6839 

COHBUsTOR 0 62 35 ft 

60.311 32.625 3500 537.7UU0) 1,2665 23.967 3030 

60.311 10.087 2712 238,11 87O) 1,2960 23,975 2696 1,635 3871 

COHBUgTOR 0 63 36 6 

62.321 35.112 3392 531.61H21) 1.2705 23,873 2996 

62.321 9,625 2531 209,11 8(>7) 1,3017 23.678 2619 1,536 6017 

COMBUSTOR 0 66 37 6 

63,761 32,330 3735 527.0tl2«3) 1,2698 26,262 3096 

63.7«l 13,381 3110 260,0(l0l0j 1.2756 26,258 2852 1.233 5515 

COMBUSTOR 0 65 38 6 

66,205 29.921 3862 517,5(1260) 1.2607 26,605 3126 

66,205 15,296 3377 320.0!Uo5) 1.2625 26.627 2966 1,067 3166 

COM0USTOR 0 66 39 3 

66.581 27,762 3876 515,9(1293) 1.2391 26,625 3127 

66.581 15,163 3639 336.10128) 1.2596 26,66 7 2968 1,011 2999 

COMBUsTpR REGEN 67 60 21 

66.581 27.762 6163 665.2(l6(>2) 1,2219 26.389 3220 

66.58! 10.369 3668 36o.6(tljl) 1.2577 26.666 2970 1,315 3905 

NOZZLE At 68 61 6 

88.817 27.762 3876 515,9(1273) 1.2391 26.625 3127 

88.817 0.761 1760 -276. 2( Sg7) 1.326C 26.658 2166 2,907 6296 

NOZZLE PO «9 62 6 

88,857 27.762 3076 515,90273) 1.2391 26,625 3127 

88.817 0.388 1471 -364. 0( 439) 1,3401 24,458 2002 3,315 6636 

NOZZLE,* AE REGEN 50 43 4 

88.817 27,762 4163 645,2(l4 0 2) 1,2219 24,389 3220 

88.817 0.824 1956 -206, B( 598) 1,3165 24,458 2287 2.852 6522 

NOZZLE PO REGEN 51 44 4 

88,617 27.762 4163 645.20402) 1.2219 24,389 3220 

68.817 0.388 1624 -314. 3( 4 8 9) 1.3317 24.458 2097 3.304 6929 

FICTJVE COHtjUSTfi 71 66 0 

66. 581 309.615 4838 515.906(10) 1,1977 25,536 3359 

66.581 0,388 1165 -881. 9( 326) 1.3«09 25.697 1729 6.837 8363 

FICTIVE NOZZLE 72 65 0 

88.817 21.39S 3 816 490.6(i2 t 9) 1.2410 24,428 3104 

88.817 0.656 1872 -232. 4( S7 0 ) 1.3200 24, #56 2241 2.684 6015 


,999 T I = 2991,1 PAGE 3 

S ft /A ft A/AC HOKIH P IV AC Phi ETAC 

2,395 0,22963 21,609 0,3674 3538 15,971 163./ 0.64 0,30 

2.368 0.22883 21,609 0,3687 3545 10,389 164,1 0.64 0.15 

2,355 0.22836 21,609 0,3595 3549 16,556 164,3 O.bfl 0,14 

2.304 0,22682 21,609 0,3753 35bO lb, 906 lb4,/ 0.64 O.OB 

2,480 0,22330 21.609 0,377/ 357* 13,440 165,5 P„b4 0,45 

2.466 0.23116 21.609 0.3650 3579 14.431 165.6 0,64 0,42 

2.492 0.23742 21,609 0.3553 3579 12.971 165,6 0.66 0.55 

2.506 0 .22505 21.609 0,3749 3580 10.995 165,7 0.64 0,60 

2.510 0.20922 21,609 0,(1032 3560 9,752 165,7 0.66 0.6} 

2,542 0,20922 21,609 0,6032 3698 12,696 170.9 0,64 0,61 

2.510 0.04355 21,609 1,9371 4606 4,261 213.1 0,64 0,61 

2.510 0.02768 21,609 3.0481 4759 2,854 220.2 0,64 0,61 

2,542 0.04355 21,609 1,9372 4789 4,414 221,6 0.64 0,61 

2,542 0.02617 21,609 3,2243 4974 2,818 230,2 0,64 0,61 

2,346 0.04706 21,609 1,7928 5795 6.117 268,2 0,64 1,00 

2.525 0.0435S 21,609 1,9371 4465 4.071 20b. ft 0.64 0,61 
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o'.ooo 


0.000 


0.000 


0,000 


0.000 


0.000 


*1.63fc£ 

Oi 

-1,7956 

01 

-2.0456 

oi 

-2.8066 

01 

*3.3766 

Oi 

-3.5746 

oi 

.4,0926 

01 

-4,1826 

01 

-4.1976 

01 

-4,8606 

Oi 

-5.579E 

Oi 

-5.808E 

01 

-6,2946 

Oi 

-8,2636 

01 

•1.0406 

02 

-1.047F 

02 

-1.092E 

02 

-2.535E 

02 

-3.190E 

02 

-4.32SE 

02 

*5,2236 

02 

.S.236E 

02 

•S.350E 

02 

*6.8626 

02 

•8.155E 

02 

-9.371E 

02 

-1 ,143E 

03 

•1,1456 

03 

*1,2066 

03 

-1.3516 

03 

-1.532E 

03 

*1.5726 

03 

■1.6316 

03 

-1,6436 

03 

*1.6836 

03 

-1.7616 

03 

•U764E 

03 

-1.770F 

03 

•1.774b 

03 

-1.7856 

03 

•1.7936 

03 

-1,8176 

03 

*1.8546 

03 

-1,9446 

03 


Ca-AUL 
2,4706-42 
1.434& OK 
5,OSJt 02 
6.0OUE 02 
7.013E 02 
7 ,2466 02 
7 ,443E 02 
7.5566 02 
7,5596 02 
7,8556 02 
8.255E 02 
8,9446 02 
<9,7066 02 
<9,857fc 02 
1,0046 03 
1.060E 03 
1.103E 03 
1,1186 03 
1.167E 03 
1.100E 03 
1,1656 03 
1.217E 03 
1.275E 03 
1.2936 03 
1 ,3 JOE 03 
1,4076 03 
1 ,461 E 03 
1 , 452E 03 
1 »4bOE 03 
1.630E 03 
1,6896 03 
l,790e 03 
1 ,86/E 03 
1,8686 03 

1. B77E 03 

I. 997E 03 

2. P96E 03 
2,1906 03 
H.370E 03 
2.371E 03 
2.4J76 03 
2.615E 03 
2,8816 03 
2,9456 03 
3,0416 03 
3.061E 03 
3.102E 03 

J. 209E 03 
3.216E 03 
3 , 2 JOE 03 
J,244t U3 
J ,26 0 E 03 
3.309E 03 

3 . «02E 03 
3.532E 03 
3.790E 03 


P - lb/pSO 
2,69«£ 00 

2.6966 00 
5,76/E 00 

I. 009E 01 

J , 0396 01 
1.0186 01 
1.097E 01 

1,0936 01 

1.0936 01 
1.089E 01 
1 .0536 01 
9.934E 00 
2.9S5E 01 
3,2306 01 
3.6646 01 
4.664E 01 
4.379E 01 
4.2806 01 

6.6966 01 
7,1176 01 
7 , 1 6BE 01 
1 ,031E 02 
1 , 379E 02 

1.U92E 02 

1,5496 02 
1 ,6526 02 
1.5076 02 
1.503E 02 
1.4T0E 02 
9. 2116 01 
7,2766 01 
S.432E 01 
9,3196 01 
9.333E 01 
9.440E 01 
1.081E 02 
9.676E 01 
8.282E 01 
5,4196 01 
5,3996 01 
4 ,3456 01 

4.0936 01 
3.783E 01 
3.3606 01 
3.U3E 01 
3.061E 01 
1.7136 01 
1,6876 01 
2.758E 01 
2.758E 01 
1,4606 01 
1 ,2296 01 
1.134b 01 
0 • 32 IE 00 
2.603E 01 
2,432t 01 


P-1B/PI0 
1.4v3£-03 
l,4y3E-03 
3 . 00 0t*03 
5.2486*03 
5,4036-03 
5.295E-03 
5,7086-03 
5,6886-03 
5 , 6eBE*03 
5.664E-U3 
5,4796-03 
5,1681-03 
1.5376-02 
1 , 6606-02 
1 .906E-02 
2,4266-02 
2,2786-02 
2,2276-02 
3. 4846-02 
3,7036-02 
3,7396-02 
5 ,3666-02 
7,1746-02 
7.7626-02 
8.056E-02 

8.5926- 02 
7,8416*02 
7.821E-02 
7,6876-02 
4 , 792E-0 2 
3,7856-02 
4.387E-02 
4,8406-02 
4 ,8556-02 
4,9116*02 
5,6256*02 
S. 0346*02 
4,3096-02 
2,8196-02 
2,8096-02 
2,2616-02 
2.1296-02 
1,9686-02 
1.7486-02 
1,6206-02 

1.5926- 08 
8. 9096-03 
8.777E-03 
1,4356-02 
1,4356-02 
7.5966-03 
6,3936-03 
5.902E-03 
4,3296-03 
1.3546*02 
1.2656-02 


P- 08 /PS 1 ) 

V ■ t * Ob 
(J »000 
0 *000 
U.000 
D # 000 
0,000 
0 ,000 
1 . 465E 01 
1 . 47«E 01 
01 

2.509E 01 
3.220E 01 
4.020B 01 
4#i3 it 01 
4 . 335E 01 
4,9596 01 
5.4316 01 
5,200£ 01 
6.593E 01 
« ,9656 01 
5.026E 0} 
7,7926 01 
1.1686 01 
1 , 1 10E 01 
9.8696 00 

9.1346 00 
6.7006 00 
8 . 6886 00 
0.6 1 IE 00 
5.136E 01 
6.6236 01 
9.1126 01 
S.951E 01 
0.946E 01 
B.9296 01 
8.6796 01 
8.4756 01 
0 .2826 01 
5.419E 01 
5.3996 01 
4. 3456 01 

4.0936 01 
3.703E 01 
3,3606 01 
3.1136 01 
3.061E 01 
2.864E 01 
1.6876 01 
1.6426 01 
1,5266 0] 
1.4606 OJ 
1.2296 01 

1.1346 01 
0.3216 00 
2.6036 01 
2.432E 01 


P-OB/PIO 
0.000 
0,000 
0,000 
0,000 
0,000 
0,000 
0,000 
7,6206*03 
7 « 6686-03 
9,9766-03 
1. 3056-02 

I. 6756*02 
2.091E-02 
2,1496*02 
2.25St-02 
2.5806*02 
2.826E-02 
2,7056-02 
2.389£*02 
2,5836*02 
2.616E-02 
4 .0546*02 
6,0746*03 
5.774E-03 
5,1346*03 
4,7526*03 
4,5266*03 
4.5206*03 
4,4006*03 
2.6726*02 

J. 44S£*02 
4,7406*02 
4 ,657E*02 
4,6556*02 
4,6456*02 
4,5156*02 
4.4096*02 
4.309E-02 
2.819E-02 
2,B09E*08 
2 . 2616*02 
2.1296*02 
1 ,9686*02 
1,7486*02 
1 ,6206-02 
1 .592E-02 
1,4906-02 
8.7772*03 
8,5416*03 
7,9396-03 
7 »596t-03 
6,3936*03 
5.9026-03 
4,3296-03 
1,3546-02 
1 ,2656-02 
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XAR$ 


P-IB 

P»OH 


PDA 


00* 


u-JP 


O-Ofe 


CAMU 

P* 18/HSO 

P-1B/PT0 

p*Ob/pso 

P*GB/PJO 

6.37<|fc 

1*1 

1,3386 01 

1 *33BE 

oi 

■ 1.1921: 

uS 

•3.6376 

03 

-1.825E 

03 

•2.U12E 

03 

3.972E 

03 

3,«53fc 

0) 

1 ,7966-02 

3.4536 

01 

l , 79 6E*i 0 2 

6,620* 

01 

1.530E 01 

1 *530E 

01 

•1.1926 

02 

«5*8«2E 

03 

-I.690E 

0 3 

*2.1486 

03 

4,289£ 

03 

3.947E 

01 

2.0536-02 

3,9476 

Oi 

2 , 053 b* 02 

0 , 658* 

U1 

1,4746 01 

1.5S9E 

01 

-l.J92fc 

02 

•3.6/6E 

03 

•1.7076 

03 

-2.171E 

03 

4 , 33 7t 

U3 

3.603E 

01 

1,9786-02 

4,0226 

01 

2 * 092E*u2 

fc.bbsE 

n 

l,«74fc 01 

1 ,S6HE 

01 


02 


03 

-1.708E 

03 

-2.1T56 

03 

4.342E 

03 

3.803E 

01 

1.9766-02 

4.030E 

01 

2.0m*GE 

6 , 662 E 

01 

1.U02E 01 

1 i &77E 

01 

*1.1926 

02 

• 3 • 9 0 1) E 

03 

-1.715E 

fr3 

-2,1656 

03 

^,36ttE 

03 

3.619E 

01 

1,6636-02 

4.070E 

01 

2iU7b*02 

6,aaaE 

01 

8,1106 00 

6.500E 

00 

4, 480E 

00 

•4.Q30E 

03 

-1.7616 

03 

-2.2706 

03 

4.583E 

03 

2.093b 

01 

1.0696-02 

1,6776 

01 

8,725£*U3 

6,9156 

01 

5,9636 00 

6.677E 

00 

1 .43 at 

02 

*4.0f3E 

03 

•1.7756 

03 

-2.2986 

03 

4.805E 

03 

1.536E 

01 

7.9916-03 

1.7756 

01 

9.232fc*03 

6,992E 

01 

3,4756 00 

5.33U 

00 

2.9126 

02 

*9,1196 

03 

•1.7B9E 

03 

-2,3306 

03 

4.760b 

03 

6,96bt 

00 

4.6646-03 

1.375E 

01 

7 , J 566*03 

I* 06a* 

01 

2,7046 00 

3f 685E 

QC 

3*8916 

02 

• 9* 162E 

03 

-1.7996 

03 

-2.3636 

03 

4,846E 

03 

6,976b 

00 

3,6296-03 

1.0026 

01 

5 * 21 5b*U3 

7.12SE 

01 

2,0506 00 

3f 162E 

Oo 

0.5226 

02 

*4.1VtoE 

03 

• 1 ,8066 

03 

-2.3906 

03 

a,9B2£ 

03 

5.299b 

00 

2,7526-03 

8.1576 

00 

4.2446*03 

7.220* 

01 

1,4446 00 

2.Q35E 

Oo 

*.201E 

02 

•4.2Mb 

03 

-1 

03 

-2,4276 

03 

b , 036E 

03 

3.726b 

00 

1.9396-03 

5.2516 

00 

2*732E»03 

7»26sE 

01 

1.170E 00 

i.8B9r 

00 

5 .0 286 

02 


03 

■1 .bite 

03 

*2,4416 

03 

5 , O80E 

03 

3.019E 

00 

1 .5706-03 

4.874E 

00 

2*536E*03 

7,4l6E 

01 

8.1036-01 

1 1 37op 

oo 

6,0356 

02 

•4,3046 

03 

-1.8266 

03 

•2.4786 

03 

b,273t 

03 

2.091E 

00 

1 .0886-03 

3,5356 

00 

1.839E*U3 

7 . 43 1 E 

01 

7,7506-01 

U212E 

oo 

6,0796 

02 

•4,3076 

03 

-1.8276 

03 

-2.4816 

03 

5.290E 

03 

<2 , 0 0 0 E 

00 

1,0406-03 

3.1266 

00 

1 ,626£*o3 

7,506E 

01 

7,3536-01 

^ • 20 0E< 

• 01 

6.349E 

02 

-4,3i7E 

03 

-l.ejlE 

03 

-2 , 497E 

03 

b, 374£ 

03 

1.897E 

00 

9.8706-04 

1.0846 

00 

5 *6386*04 

7 0 50feE 

01 

7,3516-01 

4.15 BE- 

"01 

6.3576 

02 

*4,3286 

03 

■1.8516 

03 

•2,4976 

03 

3* 375E 

03 

1.897E 

GO- 

9.8676-04 

1.07JF 

00 

5.561E*04 

7 ,639* 

01 

6,6506-01 

OtOOQ 


6*5056 

02 

•4.367E 

03 

-1»«37E 

03 

•2.5306 

03 

b*426fc 

03 

1.718E 

OD 

8,9266-04 

0,000 


0*000 

7,92i|E 

01 

1,5056 00 

0.000 


6,939£ 

02 

*4.3786 

03 

- 1 »648E 

03 

-2.5306 

03 

S.525E 

03 

3.603E 

00 

2.0206-03 

0.000 


0.000 

8,314b 

01 

1.12SE 00 

0*000 


7 *50 1 E 

02 

-4.390E 

03 

■1.8616 

03 

-2.530E 

03 

S.630E 

03 

2.903E 

00 

1.5106-03 

0.000 


0*000 

0»59 5 e 

01 

8,b50£-Ol 

0*000 


7*7226 

02 

•4 * 4 0 1 E 

03 

•1.872E 

03 

•2.5306 

03 

5 , 684£ 

03 

2.232E 

00 

1 .1616-03 

u.ooo 


0*000 

e.eeie 

01 

1.185E 00 

0.000 


7.9696 

02 

*4,4206 

03 

-1.8916 

03 

-2.5306 

03 

b, 707E 

03 

3,057b 

00 

1.5916-03 

0.000 


0*000 

8 f 8d2E 

01 

1 , 1 86E 00 

0*000 


7,9696 

02 

•4.420E 

03 

- 1 • 89 IE 

03 

■2.530E 

03 

5.707E 

03 

3.059E 

00 

1 .5926*03 

0,000 


0.000 


<1 
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X 


OORA& 


CORAG 


CP 

HC 


,0«0E 

U1 

1 , 21 be 

02 

1,2166 

02 

?, 3136-03 

5. 2786-02 

4 

»0<ilE 

01 

2.1286* 

■01 

1.220E 

02 

2.533E-03 

6. 0426-02 

4 

.0656 

01 

9.359E 

00 

1,3146 

02 

2.6106-03 

7.7206-02 

4 

'13«E 

01 

1.052E 

01 

1,8196 

02 

2.B09E-03 

6,3326-02 

a 

olS 0 E 

01 

3.S17E 

00 

1,8586 

02 

2.856E-03 

6,4666-02 

u 


01 

7.30BE 

00 

1.5276 

02 

2,9826-03 

6.3126-02 

4 

.2 o 6 e 

01 

1.2476 

oi 

1,6526 

02 

3.0816-03 

S. 9656-02 

4 

,263E 

01 

7.0586 

00 

1,7226 

02 

3.2526-03 

5 , 337E-02 

4 

.2e«E 

01 

1.832E* 

'01 

1,7286 

02 

2.980E-03 

5.6656-02 

4 

. 2?oE 

01 

1.1876 

00 

1,7366 

02 

2.9426-03 

5.66UE-02 

4 

,83tE 

01 

2,3376 

01 

1.969E 

02 

3.0656.03 

5.013E.02 

4 

.98oE 

01 

7.601E 

00 

2.085E 

02 

3, 072E-03 

4 .8 77E-02 

4 

.562E 

01 

1 .207E 

01 

2.166E 

02 

3.0846-03 

5.4J7E-02 

4 

.6252 

01 

9,086£ 

00 

2.2576 

02 

3,8566-03 

4.966E-02 

4 

.626E 

01 

1.816E-01 

2,2586 

02 

3,1676-03 

5,5576-02 

4 

• 6346 

oi 

1.010E 

00 

2.2686 

02 

3.1156-03 

5,6666-02 

4 

• 73iE 

01 

U210g 

01 

2.3896 

02 

3,0896-03 

5,6666-02 

4 

• a x iE 

01 

6.906E 

00 

2.879E 

02 

3,0376.03 

5.431E-02 

4 

>68bE 

01 

7.705E 

00 

2.S57E 

02 

2.9556-03 

5,1836-02 

5 

• 03oE 

01 

1.466E 

01 

2.7036 

02 

3.1516-03 

3.897E-02 

5 

• 03lE 

01 

9*0766" 

02 

2.704E 

02 

2,8086-03 

8.3936-02 

5 

tOS«E 

ol 

4 * B94£ 

00 

2.7536 

02 

2.7356-03 

3.9156-02 

5 

,2256 

01 

Ii 106 £ 

01 

2,8726 

02 

2.6336-03 

3.735002 

S 

.03S6 

01 

1.5096 

01 

3,0236 

02 

2,7126-03 

3,2676*02 

5 

,«BSE 

01 

3.455E 

00 

3.057E 

02 

2,8966-03 

2.8846-02 

5 

,56oE 

01 

5,2306 

00 

3.1106 

02 

2,8536-03 

2.7176-02 

5 

• 57bE 

oi 

1,0876 

00 

3,1216 

02 

2.883E-03 

2.655E-02 

5 

.6366 

oi 

1,9446 

00 

3.1806 

02 

2,7636-03 

2,1286-02 

5 

.779E 

oi 

4,6306 

00 

3,18bE 

02 

2.791E-03 

1 ,7046-02 

5 

.7846 

01 

2,9 1 7E" 

01 

3.1896 

02 

2.7486-03 

2.0476-02 

5 

.79eE 

01 

7,2586-01 

3.197E 

02 

2.9126-03 

1. 9056-02 

5 

.8066 

01 

0.810E* 

►01 

3.2016 

02 

3,2736-03 

1.341E-02 

5 

,83aE 

01 

1.6766 

00 

3,2186 

02 

2,5826-03 

1,8676-02 

5 

• 857E 

oi 

1.17«6 

00 

3,2306 

02 

2,8026-03 

1.8376-02 

5 

.9296 

01 

3,6856 

00 

3.2666 

02 

2.3026-03 

1.1726-02 

6 

■ 03} E 

01 

8.665E 

00 

3,3136 

02 

2,8036-03 

2,5066-02 

6 

.232E 

oi 

9.7126 

00 

3.8106 

02 

3.0026-03 

1,9666-02 

6 

#374t. 01 

7,5036 

00 

3.8856 

02 

3,0106-03 

2,3716-02 

6 

»820E 

01 

1.179E 

01 

3.6036 

02 

3.21SE-03 

2.2736-02 

6 

,iS8E 

oi 

1.636E 

00 

3.619E 

02 

3.3256-03 

2,1196-02 

6 

,6626 

01 

1 »676e« 

01 

3,6216 

02 

3.371E-03 

2.1406-02 

6 

,6826 

01 

8.480E" 

01 

3.6306 

02 

3.3646-03 

2, 1336-02 

6 

.88b6 

01 

7.873E 

00 

3.704E 

02 

3,1846-03 

1.5V1E-02 

6 

.’15E 

01 

2,889£ 

00 

3.7336 

02 

3,1586-03 

1.4776-02 

6 

.992E 

oi 

3,1 06E 

00 

3.7686 

02 

3.0896-03 

1.J7OE-02 

7 

» 06a£ 

01 

h,s#se 

00 

3.7906 

02 

3.038E-03 

9,6526-03 

7 

1 25E 

01 

1,9086 

00 

3.8096 

02 

3.001E-03 

8.2126-03 

7 

,22oE 

01 

2.509E 

00 

3.8386 

02 

2.9376-03 

6 , 155E-03 

7 

.2636 

01 

9,8836- 

01 

3.8886 

02 

2,9166-03 

5,6026-03 

7 

• A IbE 

01 

3.052E 

00 

3.8746 

02 

2.8596-03 

8.351E-03 

7 

.43}E 

01 

2.5016- 

01 

3.8776 

02 

2,8836-03 

4. 057E-03 

7 

.S06E 

01 

1.015E 

00 

3,8876 

02 

2,752003 

2.6816-03 

7 

.SObE 

01 

1,6166" 

03 

3.8876 

02 

2.751E-0S 

2.673E-03 

7 

1839 E 

01 

S.412E- 

01 

3.8926 

02 

2.7686-03 

2.979E-03 

7 

• 9246 

01 

1,8076 

00 

3,90bE 

°2 

2,663003 

5,4716-03 

6 

,31<jE 

01 

1.722E 

00 

3.924E 

02 

2,6176-03 

4.376E.03 
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i,57bE*03 
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01 5.170e«0t 

3i93«E 

02 
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dtSfigE 

01 0.000 

3*93^ 

02 

2, 8006*03 
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RAMJET PERFORMANCE 


3 ENGINE PERFORMANCE 

d 

CALCULATED THRUST ,» 

MEASURED THRUST.... 

CALCULATED specific impulse 

MEASURED 5PECIF1C IMPULSE,.,,,,..,,,,,. 
CALCULATED THRUST COEFFICIENT, 

measured thrust coefficient 


403. UBF) 

059, UbF) 

911, (L6F-8EC/LBM) 
1036, (LtiF*9fcC/LBM) 

o,i6ie 

0,1800 


REGENERAT IVE-COOLED ENGINE PERFORMANCE 
CALCULATED 

STREAM THRUST,,,.,,,,,,,,,, 0603, 

net Thrust, ssl, 

SPECIFIC IMPULSE., 1312, 

THRUST COEFFICIENT. 0,2332 


(L8F) 

UBF) 

UBF-8EC/LBM) 


momentum and forces 


INLET FRICTION DRAG,,* 


• 1 121*6 

(L0F) 

INLET MOMENTUM CHANGE. 


•• *722^3 

CLBF3 

COMBltsTOR FRICTION DRAG,,,,,,, 



CL6F j 

COMBUSTOR STRUT DRAG ft . 


, 1 *45 t 0 0 

(LBF) 

UBF) 

COMBUSTOR MOMENTUM CHANGE. 


• t 241, 

NOZZLE FRICTION DRAG 


$$ 3 1 1 <19 

f L8F ) 

NOZZLE STRUT DRAG,,. 



CLBF j 

NOZZLE MOMENTUM CHANGE 


•• 665* 

CL6F) 

NOZZLE PRESSURE INTEGRAL,.,,.. 


•« 916* 

(UBF) 

EXTERNAL FRICTION DRAG ,,,, 


** 63*34 

(UBF) 

EXTERNAL PRESSURE INTEGRAL,.,, 


* # *1 no* 

ClBpi 

TOTAL EXTERNAL DRAG ,,,, 


tt *1173. 

( LBF ) 

TOTAL STRUT DRAG ............. . 


** *45*00 

ILBF) 

CAVITY FORCE. 


» • *1 0 14 * 

/ L0P 5 

CALCULATED load CELL force,,,. 


*• *1763, 

v V-o r / 

<LBF> 

MEASURED loao cell force, ..... 


.. -172ft. 

FUEL vacuum specific IMPULSE 

Q.Of 

O.Ot *152 *3 1 


INLfcT 


ANGLE OF ATTACK 0,000 (DEGREES) 

MASS FLOw RATIO.,,, 0,7801 

ADDITIVE DRAG COEFFICIENT... 0.0293 

LIMITING PRESSURE RECOVERY EFFICIENCY,,,. 0,1800 

DELTA PT£ U.13T0 (PSD 

TOTAL PRESSURE RECOVtRY - SUPERSONIC .... . 0,0156 

TOTAL PRESSURE RECOVERY • SUBSONIC 0,1871 

INLET PROCESS EFFICIENCY - SUPERSONIC,,,. 0,9119 

INLET PROCESS EFFICIENCY • SUBSOML. 0.9155 

KINETIC ENERGY EFFICIENCY - 5UPER8DN 1C . . , 0.9308 

kinetic Energy efficiency - subsonic,.,,, o.efiss 

ENTHALPY AT PO ■ SUPERSONIC...,.,, -6,20 (BTU/L8M) 

ENTHALPY AT PO - SUBSONIC , .............. . 22,71 (BTU/LBM) 


COMBUSTOR 

FUEL-AIR RATIO.,,, 0.0209 

EQUIVALENCE RATIO. 0.637 

COMBUSTOR EFFICIENCY . 0,612 

TOTAL PRESSURE RATIO , 0.0697 

COMBUSTOR EFFECTIVENESS,....,.,,,,,.,,,,, 0,5782 


INJECTOR DISCHARGE COEFFICIENTS 0,5460. 0,4626, 0,7729, 0,7143 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS,,,. 0,9694 


NOZZLE COEFFICIENT » CT,,,,,, ,,,,,, 0,6976 

PROCESS EFFICIENCY..,,, 0,9549 

KINETIC ENERGY EFFICIENCY,,.,,,,,,,,.,,,, 0,9329 


STATIONS 


NOMINAL COWL LEADING EDGE , 34,884 

SPIKE TRANSLATION 1 ,8406 

INLET THROAT 40,400 

CUWL LEADING EDGE..,, 36,725 

NOZZLE SHROUD TRAILING EDGE,,,.,.,.,,,,,. 75,065 

NOZZLE PLUG TRAILING EDGE,.., 88,817 

STRUT LEADING EDGE. 57,981 

STRUT TRAILING EDGE 86,581 

COMBUSTOR EXIT 66,561 


(IN) 

INJECTORS 

full injectors 

STA1I0N 

(IN) 

1A 

40,400 

UN) 

10 

42.626 

UN) 

1C 

44*300 

(IN) 

2A 

50,301 

(IN) 

ec 

46,250 

UN) 

3A 

55.591 

(IN) 

38 

57.776 

(IN) 

4 

46,326 


VALVE 

A 

B 

D 

E 
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S L R W A R V 


p 

T 

f* 



GAM^A 

mGI*T 

80NV 

*A(,H 

VfcL 

WINp T UnnEl 

1 

0 

5 







0,000 745,499 

2991 

66b 

• 9( 

7<?2) 

l *2931 

28,95b 

2577 



0,000 0,386 

405 

*31 

• 6 ( 

97) 

1.3989 

28,953 

987 

5.992 

5912 

SPIKE TIP ns 

2 

0 

6 







0,600 18,700 

2991 

666 

• 9 ( 

792) 

1.2930 

26,954 

2577 



0,600 17.040 

29*8 

648 

p 0 

77") 

1,2950 

26.954 

2552 

0,381 

972 

NINO TUNNEL 

3 

0 

0 






0,000 745,499 


666 

• 9 C 

798) 

1,2931 

28,955 

2577 



0,000 0,401 

409 

■ 30 

t 7 C 

98) 

1.3989 

28,954 

991 

5,960 

5908 

SPIKE TJF N8 

4 

0 

0 







0,600 18,700 


666 

• 9 ( 

792) 

1,2930 

28,954 

2577 



0,600 16.951 

2925 

647 

• 0( 

7?3) 

1.2951 

28,954 

2550 

0,392 

999 

INLET THROAT 

5 

0 

4 






40,40o 308,326 

2906 

641 

• 3 ( 

T67) 

1,2958 

28,954 

2543 



40.400 '18.901 

1471 

234 

• 6( 

363) 

1*3496 

28,954 

1847 

2,443 

4511 

INLET UPNKSK 

6 

0 

3 






40,400 308.326 

2906 

641 

• 3 ( 

767) 

1,2958 

28,954 

2543 



40.400 16,211 

J"i« 

219 

• 4 ( 

3<|8) 

1,3529 

26,954 

1812 

2*535 

4595 

INLET PNNH8K 

7 

0 

4 







40.400 139,377 

2906 

641 

t3( 

767) 

1*2958 

28,954 

2543 



40.40o 119,157 

2604 

610 

• 6 ( 

737) 

1,2990 

26,954 

2501 

0.496 

U4Q 

COMBUSTOR ’ 0 

a 

1 

2 






40«41o 233,551 

3048 

642 

tOC 

a 3 0) 

1,2696 

28,290 

2628 



40.410 24,420 

1761 

266 

»2( 

4g8) 

1,3334 

28.290 

2043 

2*123 

4336 

COMBUSTOR 0 

9 

2 202 







40.849 185.611 

3246 

640 

• H 

888) 

1.2801 

28*532 

2692 



40.649 37.046 

2245 

334 

« 5 C 

588) 

1,3137 

28.534 

2267 

1,725 

3910 

COMBUSTOR 0 

10 

3 

21 


1 





41,339 160.738 

3241 

637 

• ec 

8e6) 

1.2802 

28,532 

2669 



41,339 30.801 

2218 

326 

• 6 ( 

580) 

1*3146 

28,533 

2254 

1.751 

3946 

COMBUSTOR 0 

11 

4 

21 







41.500 149,421 

3239 

637 

tOC 

805) 

1*2803 

28*532 

2686 



41,500 33.114 

2294 

348 

t9C 

6 0 3) 

1,3119 

28*533 

2290 

1.658 

3797 

COMBUSTOR 0 

12 

5 

21 





41.839 127.999 

3233 

635 

.3< 

803) 

1,2804 

28.532 

2686 



41.839- 33.133 

2376 

372 

• 9( 

6 2 6) 

1,3091 

28,533 

2328 

1,556 

3623 

COMBUstOR 0 

U 

6 

21 





42,46o 100,168 

3221 

631 

*5< 

879) 

1,2807 

28,532 

2681 



42,46o 33,487 

2513 

413 

• 6( 

*67) 

1,3045 

28,533 

2390 

1,382 

3302 

combustor 0 

14 

7 

21 







42.02« 96.138 

2648 

632 

• 9 ( 

795) 

1,2986 

27.249 

2598 



42,82a 30,563 

2171 

424 

«3( 

509) 

1,3214 

27,249 

2288 

1,412 

3230 

COMBUsTOR 0 

IS 

8 

21 







42,834 99,018 

2769 

632 

>ec 

772) 

1.3025 

27,164 

2569 



42,634 30.503 

2090 

424 

• 6 C 

560) 

1.3252 

27,164 

2251 

1.433 

3227 

COMBUSTOR 0 

16 

9 

21 







42,899 97.289 

27S6 

632 

p 3 C 

768) 

1,3031 

27,152 

2564 



42,099 29,984 

2079 

425 

• 2 C 

563) 

1.3258 

27,151 

2247 

1,433 

3219 

COMSUsTOR 0 

17 

10 

21 






44,310 73,663 

2714 

619 

« 8 ( 

795) 

1,3045 

2?. 150 

2546 



44,310 27,569 

2146 

445 

*6( 

583) 

1.3234 

27.150 

2280 

1,?9U 

2952 

COMBUSTOR 0 

18 

11 

21 







44,800 71,652 

2698 

614 


750) 

1,3050 

27,149 

2539 



44,600 26,730 

2131 

44| 

• 2 C 

570) 

1 ,3239 

27.149 

2273 

1,297 

2947 


REPORT 

S w/A H A/AC MOM]M 0 IVAC PHI ETAC 

1.827 0,10600 21.19W 0,7806 J972 9,739 187,0 

2.079 0. 10600 21,190 0,7806 0007 1,602 191,0 

1,627 0,10807 21,686 0,7806 U062 9,959 18/.3 

2.079 0,1080? 21,686 0,7806 0062 1,680 187,3 

1.878 1,08587 21.190 0,0762 3301 76,131 157,6 

1.878 0.98716 21,190 0,0838 3375 70,091 159,2 

1,933 0,98716 21,190 0,0838 3375 19,018 159,2 

1.957 1.08832 21,205 0,0762 3300 73.303 1S7.2 0.07 0,09 

1,980 1,09200 21,205 0,0760 3303 66,360 155,5 0,07 1,00 

1,993 1,08016 21,205 0,0768 3211 66,239 151,2 0,07 1,00 

1.998 1,07319 21,245 0,0773 3163 63.320 148,9 0.07 1.00 

2,008 1,05018 21,205 0,0787 3060 59,360 100,0 0,07 1,00 

2,020 1,00792 21.205 0,0823 2686 51,726 135.9 0.07 1,00 

2,056 0.99076 21,300 0,0839 2796 09,739 131.3 0.15 0,11 

2,007 0,98873 21.300 0.0801 2790 09.586 131.2 0,15 0,02 

2,047 0.96619 21,300 0,0843 2779 04,336 130,5 0,15 0,00 

2.062 0.91452 21,300 0,0909 2596 01,952 121,9 0,15 0,00 

2.062 0,90124 21,300 0,0923 2563 41.278 121,3 0,15 0,00 
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P 

T 

h 



GAMMA 

MOl>T 

SOiW 

rt4CH 

vet 

8 

Y*/A 

W 

A/AC 

hOIMM 

0 

I VAC 

PHI 

ETAC 

COMBUsTOR 


0 

19 

12 

21 
















<15.619 

73 

• 113 

2821 

606 

• 7 ( 

7sh) 

1.2969 

27.311 

2563 












95,619 

35 

>166 

2376 

466 

,5 C 

650) 

1.3)37 

27, ill 

2384 

1.103 

2629 

2,071 

0,69147 

21,300 

0,0933 

2601 

36,420 

121.2 

0,15 

o.ia 

COMBUsTOR 


0 

20 

13 

21 
















96.250 

6 a 

.590 

2650 

621 

• 1 C 

6l5) 

1.3091 

24.413 

2658 












96,25o 

37 

• 869 

2296 

501 

• 7 C 

*9*) 

1.3209 

24,413 

2486 

0,963 

2445 

2.243 

0,87575 

21,503 

0,0959 

2564 

33.273 

119.2 

0.44 

0.06 

COMBU 3 TUR 


0 

21 

14 

21 
















96,260 

70 

.364 

2540 

621 

.Of 

779) 

1,31*1 

24,309 

2613 












96,26o 

37 

.912 

2186 

501 

.Bf 

6 * 1 ) 

1,3261 

24,309 

2435 

1.003 

244J 

2.229 

0,67525 

21,503 

0 p 0 9 59 

2564 

33.226 

119,2 

0.44 

0,01 

COMBUsTOR 


0 

22 

15 

21 
















96,334 

70 

.717 

2521 

620 

> 2 ( 

7?3) 

1,3150 

24,294 

2605 












96.334 

36 

• 227 

2171 

502 

* 4 ( 

6 S 6 ) 

1,32*8 

24,294 

2428 

WOQO 

2428 

2.226 

0,87157 

21.603 

0,0963 

2566 

32.091 

119,3 

0.44 

0.00 

COMBUsTOR 


0 

23 

16 

21 
















97,310 

70 

.603 

2466 

609 

,3f 

7*1) 

1,3)61 

24,292 

2588 












97.310 

42 

• 4 08 

2197 

511 

. 8 C 

6*5) 

1.3260 

24,291 

2442 

0,906 

2210 

2.221 

0,61175 

21,503 

0,1034 

2600 

2/, 077 

120,9 

0,44 

0,00 

COMBUsTOR 


0 

24 

17 

21 
















9B.U0 

66 

,726 

2459 

600 

,K 

75?) 

1.3170 

24,291 

2575 












46,110 

<40 

,658 

2164 

501 

.0 C 

*5#) 

1.3271 

£4,291 

2424 

0,919 

2228 

2.220 

0,74546 

21,503 

0,1126 

2662 

25,012 

123,0 

0,44 

0,00 

COMBUSTOR 


0 

25 

18 

21 
















48,659 

67 

• 766 

2439 

591 

• 7 C 

7*5) 

1.3177 

24,296 

2564 












«6,659 

36 

.600 

2096 

477 

.5 ( 

*32) 

1.3290 

24,296 

2389 

1,000 

2369 

2,216 

0,66476 

21,503 

0,1263 

2701 

24,605 

129,3 

0,44 

0,00 

COMeilflTOR 


0 

26 

19 

10 
















50,299 

60 

• 836 

2369 

590 

• 3 ( 

796) 

1 ,3225 

21.959 

2663 












So. 299 

24 

.806 

1895 

417 

,8 f 

*2") 

1.3396 

21.959 

2398 

1,225 

2936 

2,401 

0,54641 

21,720 

0,1552 

2V69 

24,947 

136,7 

0,76 

0,03 

CQMbUgTOR 


0 

27 

20 

2 
















50.309 

60 

• 8 U 

2370 

590 

• 2 ( 

797) 

1.3225 

21.961) 

2664 












50.309 

24 

.724 

1895 

417 

• 1C 

*£«) 

1.3396 

21,966 

2397 

1,228 

2943 

2.401 

0*54570 

21.720 

0 , J554 

2971 

24.954 

136.0 

0.76 

0.03 

COMBUsTOR 


0 

28 

21 

3 
















50,639 

60 


2382 

585 

• 1C 

BOD 

1.3217 

21,982 

2669 












50.639 

20 

.383 

1618 

380 

• 4< 

597) 

1.3*2* 

21.982 

2350 

1.362 

3201 

2.403 

0,51036 

21,720 

0,1662 

3028 

25,384 

139,4 

0.76 

0,04 

COMBUSTOR 


0 

29 

22 

5 
















52,249 

51 

.627 

2743 

573 

.4 ( 


1,30*7 

22,317 

2823 












52.249 

21 

.725 

2231 

382 

#3 C 

739) 

1,322* 

22.31 7 

2563 

1,206 

3092 

2.457 

0.43496 

21.720 

0.1950 

3172 

20.902 

146.1 

0,76 

0,15 

COMBUsTOR 


0 

30 

23 

5 
















54,349 

46 

,045 

3062 

559 

• SC 1 0x43 ) 

1,2892 

22.638 

2944 












54,349 

17 

,325 

E444 

323 

• 6 C 

Bit) 

1.3105 

22.639 

2652 

1 ,294 

3432 

2.495 

0,35650 

21.720 

0.2379 

3373 

19.014 

155.3 

0.76 

0,26 

COMBUgTOR 


0 

31 

24 

3 
















54,649 

46 

.530 

3066 

556 

.most j 

t ,287V 

22,668 

2953 












54.649 

15 

.796 

24 18 

301 

,7 < 

Bol) 

1.3110 

22.669 

2637 

1,353 

3568 

2.498 

0.34193 

21,720 

0.2400 

3412 

16,959 

157,1 

0.76 

0.27 

COM0U$TOR 


0 

32 

25 

4 
















5S.599 

44 

• 068 

3U3 

551 

.7(107.) 

1,28*0 

22,750 

2979 












55,599 

14 

,674 

2459 

282 

• 7 C 

815) 

1.3065 

22.752 

2652 

1,384 

3669 

2.506 

0,32232 

21,720 

0,2631 

3466 

18,370 

159,6 

0,76 

0,29 

COMBUsTOR 


0 

33 

26 

3 
















55,7*0 

“3 

.819 

3177 

550 

. 6 ( 1 O 0 «) 

1.2833 

22.765 

2984 












55.760 

14 

.433 

2465 

278 

• 5 C 

8j7) 

1.3081 

22.76? 

2654 

1,391 

3691 

2.507 

0,31642 

21,720 

0,2663 

3477 

16.266 

160,1 

0,76 

0.30 

combustor 


0 

34 

27 

4 
















56,359 

37 

,897 

335J 

547 

,7(11*7) 

1.27*1 

22,939 

3042 












56,359 

10 

• 440 

2506 

222 

.2 C 

629) 

1,30*2 

22.943 

2663 

1,51b 

4036 

2.532 

0,24935 

21,720 

0,3401 

3634 

15,639 

167,3 

0.76 

0.36 

COMBUSTOR 


0 

35 

2 b 

4 
















57.784 

42 

.768 

3140 

541 

♦5(1070) 

1.28*8 

22.753 

2969 












57.7»4 

7 

.276 

2077 

142 

• 2 { 

676) 

1.322* 

22,f55 

2450 

1,824 

4470 

2,506 

0.23055 

21,720 

0,3673 

3703 

16,015 

170.5 

0.76 

0.30 

COMBUgTOR 


Q 

36 

29 

u 
















57.639 

3b 

• 664 

3425 

541 

.J(ll7«) 

l ,2698 

23,626 

3064 












57.839 

9 

♦ 29g 

2522 

190 

♦ 9 ( 

B3i) 

1.3025 

23,032 

2663 

1,572 

4167 

2.539 

0,22991 

21,720 

0,3689 

3705 

16.960 

170,6 

0.76 

0.36 

COMBUsTOR 


0 

37 

30 

3 
















67,979 

36 

• 960 

3400 

540 

, 6 (lH 6 ) 

1,2711 

23.004 

3056 












57.979 

a 

• 965 

2476 

163 

• 9 ( 

6 1 7) 

1 ,30** 

23.009 

£643 

1.599 

4226 

£.537 

0.22817 

21,720 

0,3717 

3708 

14.906 

170.7 

0,76 

0,30 
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PAGE 


p T M GAMMA KOl-^T SONV HACH VEl & w/ft * A /AC 

COMBUSTOR 0 38 31 Jy 

® 58,069 09,760 2960 540.5(10oS) 1,2935 22.569 2903 

58,059 6,068 1786 108, 2( 576) 1,3361 22,690 2293 2.028 4651 2.477 0,23077 21,720 0,3675 

COMBUSTOR 0 39 32 5 

56,339 61,629 2T65 539, S( 9j5) 1,3026 22,415 2626 

56,339 «,837 1474 73, 2t 47I) 1,3530 22,416 2103 2,297 4830 2.440 0.23001 21.720 0,3687 

C0P8US 70R 0 40 33 3 

58.56s 61,408 2777 538,8( 9 j 9 ) 1,3020 22,428 2631 

58.56s 4,864 I486 72, U «?*) 1,3522 22,429 2111 2,289 4832 2.442 0.22953 21,720 0,3695 

C0M6UST0R 0 41 34 4 

59,289 56,927 2824 536,b( 956 ) 1,2993 22,475 2649 

59,289 4.950 1539 70,4t 492) 1,3490 22,475 21U3 2,254 4830 2.450 0.22597 21,720 0,3753 

COMBUSTOR 0 42 36 6 

60.309 33,399 3770 533,2(001) 1,2487 23.39J 3163 

60.309 11,287 3006 221,9(lOo6) 1,2801 23,412 2859 1,381 3947 2,567 0,22453 21,720 0.3777 

COMBUSTOR 0 43 36 4 

82.319 37,590 3545 526,0 C l2l7) 1,2626 23,182 3098 

62.319 9,600 2629 166, 7( 87O) 1,2967 23, )9) 2704 1,568 4240 2,543 0.23235 21,720 0.J650 

COMBUSTOR v 44 37 5 

63.739 33.974 3962 520,70372) 1,2354 23,627 3209 

63.739 14,231 3334 254,20127} 1,2638 23,657 2976 1,227 3bSl 2,674 0,23864 21,720 0,3553 

COMBUSTOR 0 45 38 4 

66,203 31,451 4105 509,50424) 1,2240 23,809 3239 

66,203 16,726 3645 305,50243) 1,2466 23,847 3078 1,03« 3195 2.985 0.22621 21,720 0,3749 

COMBUSTOR 0 46 39 3 

66,579 29,226 4111 507,60426) 1,2220 23,820 3239 

66,579 16.353 3689 318,90260) 1,2434 23,859 3092 0,994 3073 2,591 0.21030 21,720 0,4032 

COMBUsTuR REGEN 47 40 21 

66,579 29.226 4S74 640,80531) 1.205S 23,764 3321 

66,579 10,474 3637 297,90240) 1,2446 23,859 3071 1.349 4142 2,622 0,21030 21,720 0,4032 

NOZZLE AE 46 41 4 

88.815 29.226 4111 507,60398) 1,2228 23.820 3239 

68.815 0.819 1906 -361, 4( 599} 1,3159 23,883 2285 2,886 6&9u 2,591 0,UAJ76 21,720 1,9372 

NOZZLE . PO 49 42 4 

88.815' 29,226 4U1 507,60398) 1,2228 23,820 3239 

88.815 0.386 1508 -469, 8( 4*0) 1,3312 23,882 2098 3,334 6993 2,591 0,02640 21,720 3,2126 

NOZZLE A£ HECEN 50 43 4 

88.815 29,226 4374 640,80531) 1,2055 23,764 3321 

NOZZLE** PO REOEN * 5 ?* qjj 85,6( 1,3069 25,882 2003 2,833 6808 2,622 0,04377 21,720 1,9373 

88.815 29,226 437« 640,80531) 1,2055 23,764 3321 

88,815 0,388 1743 -417, 5( Su3) 1.3230 33,882 2191 3,321 7277 2.622 0,02503 21,720 3,3684 

FICTIvE C0M8USTR 71 64 0 

66,579 308,326 507« 307,60789) 1,1834 24,915 3462 

8,188 1374-1029, 9( 375) 1,3375 25,182 1834 4,783 8771 2.422 0.043S2 21.720 1,9484 

FICTIVE NOZZLE 72 65 0 

88,815 22,038 4044 478,30400) 1,2244 23,825 3215 

88,815 0.930 2058 -308, 2( 6s3) 1,3094 23,682 2369 2,648 6273 2,607 0,04378 21.720 1,9371 


A-OCTM & I V AC PHI ETAC 


3711 16,679 170,8 0.76 0,24 
3718 17,266 171,2 u.76 0,16 
3723 17.237 171.4 0.76 0.19 
3736 16,961 172.0 0,76 0,20 
3756 13.771 172,9 0,76 0,50 
3760 15,310 173.1 0,76 0,43 
3760 13.542 173,1 0.76 0,58 
3763 11,231 173,2 0.76 0,64 
3763 10,041 173,3 0,76 0,64 
3878 13,537 178,5 0,76 0,64 
9858 4,466 223,7 0,76 0,64 
S040 2,869 232,1 0,76 0,64 
5034 4,t,32 231,8 0,76 0,64 
5249 2,830 241,7 0,76 0,64 
6115 5*, 933 281.5 0,76 1,00 


4696 4,268 216,2 0,76 0,64 
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XAbs 


P-IB 


P-06 


PDA 


00)1 


J-IB 



Q-UB 


C A wAUL 

P-I0/PSO 

p#ie/pio 


P-O0/P8O 


P-OB/PIO 


*01 

1.G50E 

00 

0,000 


•4 t Sb3£i 

-01 

O.OOU 


0,000 


0 

• OOO 


S#470E»02 

2,7076 

00 

U4Q8E-03 

0 

,000 


0 

,000 

U63 6 E 

01 

1,0506 

00 

0.000 


-*3 

Oi 

0.000 


0.000 


0 

• 000 


U034t 

0 2 

2.707E 

00 

1 , A 08t#03 

0 

,000 


0 

• 000 

3.07oE 

01 

2,2406 

00 

0.000 


•1 *683B 

02 

0. 000 


0 .000 


0 

• 000 


5,053b 

02 

5,7766 

00 

i.OOSE-03 

0 

.000 


0 

,000 

3,50eE 

01 

5,9306 

00 

0.000 


•3.683E 

02 

0.000 


0.000 


0 

• 000 


6,0O4E 

02 

1.0136 

01 

5 ,2?2£*0 3 

0 

.000 


0 

,000 

3#5SSE 

01 

4,0406 

00 

O.OOu 


•4.Q46E 

02 

o.ooo 


O.000 


0 

• 000 


7 , 0 1 3£ 

02 

1.0466 

01 

5,<U9E»03 

0 

,000 


0 

,000 

3.606E 

01 

3,9606 

00 

9,000 


•4 f 452£ 

02 

•3.372E 

02 

-3,3726 

02 

0 

• 000 


7.246E 

02 

1.0216 

01 

5,312£*03 

0 

.000 


0 

,000 

3>64$e 

01 

4,2446 

00 

0.000 


•4.803E 

02 

•J.UbUE 

02 

-3.454E 

02 

0 

• 000 


7 ,443b 

0? 

1.0946 

01 

5.693E-03 

0 

.000 


0 

.000 

3.07 2 e 

01 

4, 2386 

00 

5,6006 

Oo 

*5 .507E 

02 

•3.5016 

02 

■3.5016 

02 

0 

.000 


7,555b 

02 

1.093k 

0; 

5 • 605E-O3 

1 

,4656 

01 

7 

•6i96-03 

3.6T 2 E 

01 

4. 2386 

00 

5. M76 

00 

-5„508£ 

02 

•3.5U2E 

02 

-3.5026 

02 

0 

• 000 


7 , 5S8E 

02 

1 .093E 

01 

5.684E-03 

1 

,474E 

01 

7 

,6686-03 

3.7<ME 

01 

4.2306 

00 

7.457E 

Oo 

*5 f 622fc 

02 

-3.5616 

02 

-3 . 561 E 

02 

0 

.000 


7 , 856E 

02 

1.0916 

'01 

5,674E«03 

1 

.9236 

01 

1 

,0006-02 

3 f 73qE 

01 

4,0096 

00 

9,7506 

Oo 

•5.597E 

02 

•3.6<UE 

02 

■3.0416 

02 

0 

.000 


0.254E 

02 
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0.000 
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X 


DOR AG 

CCRAG 


CF 


HC 

4,04o£ 

01 

1.220E 02 

' 1.H20E 

02 

2.3136-03 

b 

,2to5£*02 

4*U4iE 

01 

2. 1232-01 

1.223E 

°2 

2,5355-03 

to 

, 1*45*02 

4t06sE 

01 

9,286fc 00 

1 , 315E 

02 

2,643t-0l 

7 

1 9u l£w02 

4'134£ 

01 

1.0««E 01 

1.420E 

0 2 

2.819E-03 

to 

.554E*02 

4*15<>E 

01 

3.510E 00 

1.4556 

02 

2,0706-03 

to 

,70toE*02 

4.1842 

01 

7,16«E 00 

1.526E 

02 

2,9566-03 

6 

,4vto£*02 

4,2462 

9| 

1,2«2E 01 

1,6516 

02 

3,0926-03 

5 

,8692*02 

4.282& 

01 

7,004£ 00 

1.7216 

02 

3,2676-03 

5 

8 26&E*02 

4. 2636 

01 

1,6316-01 

1.723E 

02 

2.994E-03 

5 

.7*toE*02 

4,29 0 t 

01 

i,i«7e 00 

1.7346 

02 

2,9576-03 

5 

« 7*5£«02 

4.43i£ 

01 

2.3406 01 

1.9686 

02 

i, 0736-03 

4 

« 9*6E»0 2 

4, 48qE 

oi 

7.612E 00 

2.0446 

02 

3,0756-03 

4 

.8442*02 

4.562E 

oi 

1.1976 01 

2.1646 

02 

3.090E-03 

S 

*5032*02 

4W6H5E 

01 

8.9286 00 

2.253E 

02 

3,5376-03 

4 

.9992*02 

4.6262 

01 

1.393E-01 

2.2546 

02 

3,2006-03 

5 

.6742*02 

4*633£ 

01 

9. 8756-01 

2.2646 

02 

3 , l J9£— 03 

b 

#*lie»0£ 

« # nie 

01 

1.106E 01 

2.379E 

02 

3,1266-03 

5 

t61$E*02 


01 

8,2576 00 

2,4616 

02 

3.063E-03 

5 

*6122-02 

4,8662 

01 

7 , 1 1|0£ 00 

2,5336 

02 

2.990E-03 

b 

,3992*02 

s.o^oe 

01 

1.3836 01 

2, 67 IE 

02 

3.2076-03 

a 

• 2UE*02 

5,03iE 

0) 

9 .460.6-02 

2,672E 

0 2 

2,867£-03 

4 

#7482*02 

^•064E 

01 

0,7356 00 

2.719E 

02 

2.7926-03 

4 

,3452*02 

5.225E 

01 

1.1416 01 

2.833E 

02 

2.7606-03 

4 

,3402*02 

5.43s£ 

01 

1.468E 01 

2.9026 

02 

2,8406-03 

3 

,5b9£*02 

5.485E 

01 

3.528E 00 

3.017E 

02 

2.992E-03 

3 

,W3E*02 

5,56oE 

01 

5,3326 00 

3.071E 

02 

2,9696-03 

3 

,02S£*02 

5*5762 

01 

1.1306 00 

3,0826 

02 

3.0066-03 

£ 

,9502*02 

b#636E 

01 

2,0146 00 

*3.1026 

02 

2,8826-03 

Z 

,3432*02 

5*77ee 

01 

4,9216 00 

3.151B 

02 

2.8936-03 

1 

,6352*02 

5,78aE 

01 

3,1156-01 

3.1546 

02 

2.8166.03 

l 

•191E.02 

5»79g£ 

01 

7,6926-01 

3. 1626 

02 

2,9656-03 

d 

1 04 JE*02 

5.80 6E 

01 

5.092E-O1 

3,1676 

02 

3,3196-03 

l 

,4362*02 

5.8342 

01 

1.786E 00 

3,1856 

°2 

2,5816-03 

X 

,5142*02 

5.8562 

01 

1,2406 00 

3,1976 

Og 

2,4046-03 

1 

,590E»02 

5,9292 

oi 

3,8036 00 

3,2356 


2.3996-03 

i 

,6032*02 

6.03iF 01 

5,0S6e 00 

3.286E 

°2 

2.6366.03 

2 

,5662*02 

6.232E 

01 

1.068E 01 

3.39JE 

02 

3 1 06 06*03 

2 

,0302*02 

6,37«6 

01 

7.9916 00 

3.473E 

02 

3,0216-03 

t 

,5472*02 

6.620E 

01 

1.230E 01 

3.596E 

02 

3,2596-03 

2 

,4342*02 

6,i5flE 

01 

1,7006 00 

3,6136 

02 

3,3696-03 

Z 

,2b72*02 

8,6622 

01 

1 .748E-01 

3.614E 

02 

3,4166-03 

2 

,2to4£*02 

to* 68gE 

01 

8.646E-01 

3,6236 

02 

3,4106.03 

2 

,2792*02 

6.6^82 

01 

7. 8736 00 

3.7026 

02 

3. 229£-o3 

J 

,6972*02 

6,9 1 5E 

01 

3.059E OO 

3.733E 

02 

3,2006-03 

1 

,5542*02 

to,99 2 £ 

01 

3,274£ 00 

3,7656 

02 

3, 1336-03 

1 

,2272*02 

7,0642 

01 

2,6766 00 

3.792E 

02 

3,0856-03 

1 

tOHe*0£ 

7,i2sE 

01 

1.999E 00 

3.812E 

02 

3,0496-03 

a 

*5/92*03 

7, 2202 

01 

2,627£ 00 

3.838E 

02 

2,9886-03 

to 

,4^32*03 

7, 2632 

01 

1.031E OO 

3.8U9E 

02 

2,9696-03 

5 

*8562*03 

7.4J6E 

01 

3,2006 00 

3.861E 

02 

2.91«6-03 

4 

,5boE*03v 

J ,4312 

01 

2,6216-01 

3.8S3E 

02 

2,8986-03 

4 

,2352*03 

7.5062 

01 

1,0826 OO 

3,8946 

02 

2,8216-03 

2 

,9372*03 

/ ,5062 

01 

1,7636-03 

3,U9«e 

02 

2,6206-03 

d 

,9292*03 

7.6392 

01 

6,3256-01 

3,9006 

02 

2.8666-03 

i 

,<9112-03 

OO 7.924E 

01 

1,6196 00 

3.917E 

°2 

2, 9456-03 

to 

,0262*03 

<1 8,3 142 

01 

1,8566 00 

3,9356 

02 

2,8746-03 

4 

,6502*03 
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X 


ODRAG 

CORAG 

CF 

HC 


CO 

6*S95£ 

01 

8.021E-Q1 

3.9UJE 02 

2,922b»03 

ItVdllmOS 


00 

a.eeie 

01 

3#377f»0t 

1.9076 02 

2 f fib6t-03 

4.7936.^03 



8 #68 lE 

01 

o#ooo 

3.0A7E 02 

2.656E.Q3 
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RAMJET PERFORMANCE 


ENGIwE PERFORMANCE 


CALCULATED THRUST, 630, (LBF) 

MEA30RED THRUST,,,. ,,,,,, 699, (LBF) 

CALCULATED SPECIFIC IMPULSE 1196, (LflF-SfcCFLBM) 

MEASURED SPECIFIC IMPULSE..,...,,.., 1347, (L8F-5EC/LBM) 

CALCULATED THRUST COEFFICIENT 0.2S2U 

MEASURED THRUST COEFFICIENT, 0,2800 


regeneraiive-cooled engine performance 
calculated 

stream THRUST 9*67, CUSP ) 

n£T ThRUST,,,, ,,,,,, euo, (LBF) 

SPECIFIC IMPULSE 1541, < LBF-8EC/LBM ) 

thrust coefficient... . ,,,,,, 0 , 220 s 


MOMENTUM AnD forces 

inlet friction DRAG,,,...,,.,,, 124,0 (LBF) 

INLET MOMgNYllM CHANGE ,,,,,,,, a , >725,9 (LBF) 

COMflUgTQR FRICTION DRAG 239,2 (LBF) 

COMBUSTOR STRUT DRAG...,.,..,, >51,20 (LBF) 

COMBUSTOR MOMENTUM CHANCE,.,, ,,,, 4g3, (LBF) 

NOZZLE FRICTION DRAG,,,, 33,59 (LBF) 

NOZZLE STRUT DRAG >0,00 (LBF) 

NOZZLE MOMENTUM CHANGE, ,,,,, 933, (LBF) 

NOZZLE PRESSURE INTEGRAL. , , 966, (LBF) 

EXTERNAL FRICTION DRAG, 63,73 (LBF) 

EXTERNAL PRESSURE INTEGRAL .,,,,, >1111, (LBF) 

TOTAL EXTERNAL OR Ab.,,, ,,,,,,, .,,,«, >1175, (LBF) 

TOTAL' STRUT DRAG. >51,20 (LBF) 

CAVlTy FORCE,..,,,,,.,,,.,.., *1012, (LBF) 

CALCULATED LOAD CELL FORCE.,,..,,,,,,,.,, >1597, (LBF) 

HEASUREU LOAD cell FORCE -1088, (LBF) 

FUEL VACUUM SPECIFIC IMPULSE 0.0, 0,0i -157.1. -117,6, 


INLET 


ANCLE OF ATTACK 0,000 (DEGREES) 

MASS Flow RATIO, ,,,,,, ,,,,,,,, ,,,, 0,7606 

ADDITIVE drag COEFFICIENT,,,,, 0.0292 

LIMITING PRESSURE RECOVERY EFFICIENCY,.,, 0,1802 

DELTA PT2. 0.1376 (PS1) 

TOTAL PRESSURE RECOVERY « SUPERSONIC 0.0156 

TOTAL PRESSURE RECOVERY » SUBSONIC,..,,., 0,J870 
INLET PRDCESS EFFICIENCY - SUPERSONIC,. .. 0.9118 

INLET PROCESS EFFICIENCY • SUPSOMC 0.9156 

KINETIC ENERGY EFFICIENCY * SUPERSONIC... 0.9498 
KINETIC ENERGY EFFICIENCY « SUt SONIC , 0.8857 

ENTHALPY AT PO * SUPERSONIC -8,14 (BTU/LMM) 

ENTHALPY AT PO » SUBSOnTC. 22,81 (BTU/L0M) 


COMBUSTOR 

FUEL-AIR RATIO............... 0, 0206 

EQUIVALENCE RATIO, 0,756 

COMBUSTOR EFFICIENCY.,,,,,,.,..., 0,600 

TOTAL PRESSURE « AT 10 . 0,0906 

COMBUSTOR EFFECTIVENESS.,,.,.,,..,, ...... 0.6126 


INJECTOR DISCHARGE COEFFICIENTS 0,5090, 0,0972, 0,77U» 0 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT > CS.,,. 0,9667 


NOZZLE COEFFICIENT > ,,,,, 0.69J6 

PROCESS EFFICIENCY,,.,,.,,,,,,,,,,,,,,,,, 0,9503 
KINETIC ENERGY EFFICIENCY 0,9269 


STATIONS 


NOMINAL COWL LEAOING EDGE,, 34,884 

SPIKE TRANSLATION,,,,,,,,, 1,8386 

INLET THROAT,,,,,,,,,,, 40,400 

CO*L LEADING, EDGE,. 36.723 

NOZZLE SHROUD TRAILING EDGE,,, 75,065 

NOZZLE PLUG TRAILING EDGE,., ,,,,,, ,,,,,,, 88,815 

STRUT LEADING EDGE.,..,,,,,,,,., 57.979 

STfiLT TRAILING EDGE, 66,579 

cof bustop Exit 66,579 


FUEL INJECTORS 


CNJ 

INJECTORS 

station 

(IN) 

lA 

00.000 

(IN) 

ie 

02,620 

CIN) 

1C 

O0, 300 

CI») 

2A 

50,299 

( 1 N ) 

ac 

06,250 

U*) 

u 

55,589 

CIN) 

3b 

57,770 

CIN) 

a 

06.320 


VALVE 

A 

e 

D 

E 


09 

CO 


7001 
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ramjet performance 


P 

T 

h 

HIND TUNNEL 

1 

0 5 

0.(100 745,749 

*991 

667,0* 

0,000 0,388 

405 

-31,6* 

SPIKE TIP N3 

2 

0 6 

0,600 16,700 

*991 

667,0* 

0,600 17,036 

* 9*9 

640.1* 

WIND TUNNEL 

$ 

0 D 

0,000 745,749 

2991 

667, 0* 

0,000 0.401 

409 

-30, 7* 

SPIKE TIP NS 

0 

0 0 

0.600 16,700 

2991 

667 . D * 

Q,60o 16,951 

2925 

647,0* 

INLET THROAT 

5 

0 u 

40,40o 303,483 

2906 

641,9* 

40«40o 19.042 

i 479 

23b .6 1 

INLET UPNR8K 

6 

0 3 

40,400 503,483 

2906 

641,9C 

40,400 '16.326 

*421 

221, 3* 

XNL'ET DNNH8K 

7 

0 4 

40 2400 139,319 

3906 

641, 9< 

<M>,400 119,039 MOS 

611, It 

COMBUSTOR 0 

6 

1 3 

40.410 230,328 

3066 

642,7( 

40.410 24.775 

1606 

269 ■ 2 * 

COHBUsTOR 0 

9 

2 202 

40,835 168,694 

3226 

641,0* 

40.835 35.915 

2202 

330,4* 

COMBUsTOR 0 

10 

3 21 

4 1 ,32§ 165 ,067 

3219 

630.7* 

41,325 30.143 

2181 

324,6* 

COMBUSTOR 0 

11 

4 2i 

41,500 150,720 

3216 

637,9* 

41.300 32,540 

2262 

348, H 

COMBU8T-OP 0 

12 

5 21 

41,825 130,006 

3211 

636,3* 

41.82s 32.579 

2340 

370. 6* 

COK8U3TGR 0 

13 

6 21 

42,460 101,174 

3199 

632, 6* 

42,46o 32.952 

2479 

411, 9C 

COMBUSTOR 0 

14 

7 21 

42, Bio 97,324 

2853 

634. 0* 

42.810 30.352 

2165 

422,6 * 

COMBUSTOR 0 

15 

6 21 

42,62c 100,176 

2780 

633,9* 

42,620 30,277 

2069 

422.9* 

COMBUSTOR 0 

16 

9 21 

42,685 98,247 

2768 

633.4* 

42,885 29.794 

2081 

423, 9( 

OOMflUsTOR " 0 

17 

10 21 

44,310 78,500 

2720 

621,5* 

44.310 31.372 

2193 

457, 6( 

COMBUSTOR 0 

18 

11 21 • 

44,800 78,327 

2713 

616,9* 

44,000 3),914 

2190 

457, K 


s U M M A 
GAMMA mount SONV MACH 

792) 1,2931 26.955 2577 

97) 1.3969 26.954 967 5,992 

792) 1,2930 26,954 2577 
774) 1,2950 26.954 2552 0,381 

792) 1.2931 28,955 2577 

98) 1.3969 26,954 991 5,960 

792) 1.2930 20,954 2577 
773) 1,2951 26,954 2551 0,392 

766) 1,2957 26,954 3544 
369) 1,3692 26,954 1651 2.433 

766) 1,2957 2B.954 2S4U 
35 O) 1,1525 26,954 1BJ7 2,526 

768) 1,2957 28.954 2544 
738 ) 1.2990 28.954 2501 0»4?7 

833) 1.2888 28,369 2631 
464) 1.3321 28,369 2053 2.106 

879) 1,2812 28.964 2662 
5t5> 1,3155 26,665 2245 1,756 

877 ) 1,2813 26,564 2679 
S&9) 1,3162 28.565 2239 1.773 

8?6) 1.2614 28,364 2676 

592) 1,3133 28,565 2274 1,675 

876 ) 1,2815 28,964 2676 
6 iS) 1.3107 28,565 2310 1,578 

87 !) 1, 2816 28,564 2672 
656 ) 1,3059 28,565 2374 1,400 

79«) 1,2985 27,372 2594 
585) 1,3215 27,372 2280 1,426 

772) 1,3019 27,293 2368 
563) 1.3251 27,293 2246 1,447 

76®) 1.3025 27,281 2563 
561) 1.3255 27,281 2242 1,444 

756) 1.3038 27.279 2546 
S9«) 1.3216 27,279 2298 1,246 

752) 1,3043 27.279 2540 

593) 1,3217 27,279 2297 1.231 


R Y REPORT 
YEL S In / A * A/AC 

5912 1,027 0,10604 21.296 0.7641 

973 2.080 0,10604 21,296 0,78<U 

5909 1,627 0,10846 21,781 0,7841 

999 2.080 0.10886 21,781 0,7841 

4904 1,879 1,06653 21,296 0,0765 

45B8 1.879 0.96776 21.296 0.0642 

1242 1.933 0,96776 21.296 0,0042 

4321 1.956 1.06676 21.343 0,0765 

394J 1,976 1.09245 21,343 0,0763 

3964 1,966 1,06107 21,343 0,0771 

3806 1.993 1,07366 21,343 0,0776 

3645 2.003 1.05561 21,343 0.0789 

3523 2.019 1,00626 21.343 0,062o 

3251 2,04a 0.99284 21,394 0,0841 

3249 2,040 0.99197 21,394 0,0842 

3238 2,0«0 0,98730 21,394 0,0046 

2063 2.051 0.91670 21.394 0,0911 

2828 2.050 0.90177 21.394 0,0926 


MUMTM Q I V AC Pul ETAC 

3991 9,743 187.4 

4066 1.603 190.9 

4061 9,959 187,3 

4001 1.684 107.3 

3354 76,047 157.5 
3309 70.426 159,1 
3309 19.071 159,1 
3354 75,151 157,1 0,07 0,56 
3316 66,914 155,4 0,07 1,00 
3225 66,601 151.1 0.07 1,00 
3173 63,536 146,7 0,07 1,00 
3076 59.792 144,1 0.07 1,00 
2902 52,065 136.0 0.07 1,00 
2816 50,150 131.6 0,14 0,11 
28)3 50,084 131,5 0,14 0,02 
2799 49,684 130.6 0.14 0.00 
2636 40,795 123,2 0.14 0,00 
2656 39,636 123,3 0,14 0,00 



AEADInS « 

0061 

&IOCK 
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P ) 
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.749 
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P 

T 

H 


gamma 

Mouva 

SONV 

MACH 

VEt 

$ 

M/A 

w 

A /'AC 

MQM T M 

Q 

I VAC 

PHI 

ET AC 

COHBUsTOR 

0 

19 

12 21 












45.605 

02.799 

2732 

609, 5( 

757) 

1 .3031 

27,325 

2545 












us, 60s 

42.461 

2333 

4B6.71 

635) 

1*3163 

27,325 

2364 

1,049 

2479 

2.047 

0.B9J62 

21.394 

0,0935 

2665 

34,42) 

124.6 

0.14 

0,05 

COMBUSTOR 

0 

20 

13 21 












R6.250 

75,390 

2652 

630,21 

829) 

1.3096 

23,983 

2603 












46.250 

44,503 

2337 

521. 3( 

722) 

1,3202 

23.963 

2529 

0,923 

2334 

2,266 

0 .87915 

21.642 

0,0*96) 

2665 

31,885 

123,2 

0,49 

0,06 

COMBUSTOR 

0 

21 

14 21 













46,i6o 

77.206 

2536 

630, 1( 

791) 

1.3149 

23,676 

2635 












46,260 

44,535 

2219 

521,31 

683) 

1,3356 

23,876 

2475 

0*942 

3333 

2.251 

0,87676 

21,642 

0,0962 

2666 

31.855 

133.2 

0,49 

0,01 

CO«6U$TOR 

0 

22 

15 21 











46,320 

77,595 

2517 

629,5( 

785) 

1.3157 

23*060 

2627 







' 





46,32o 

44.724 

2202 

521, UC 

678} 

1.3264 

23.3b0 

2467 

0,943 

2326 

2,249 

Q.B7S5U 

21,642 

0,0965 

2670 

31,646 

123,4 

0,49 

0,00 

COMBUSTOR 

0 

23 

16 21 


* 












47.310 

77.503 

2404 

616,e( 

77“) 

1.3169 

23.657 

2011 












47.310 

47,056 

2206 

52U,5( 

680) 

1.3262 

23.097 

2470 

0,879 

2173 

2,244 

O.biaea 

21,642 

0,)037 

2733 

27.515 

126,3 

0.49 

0,00 

COMBUsTdR 

6 

24 

17 21 















48', 1 10 

75.790 

24$7 

609,81 

765) 

1*3170 

23*057 

2898 












46.110 

44,046 

2162 

509,01 

66«) 

1*3270 

23.057 

2446 

0,910 

2246 

2,242 

0.74341 

21,642 

0,1)29 

2008 

26,125 

129.7 

0.49 

0,00 

COMBUSTOR 

0 

25 

16 a 












46,645 

72.123 

2609 

601,61 

«1«) 

1,3109 

24.019 

2660 












48,845 

38,025 

2236 

473, 5( 

607) 

1,5232 

24*019 

2475 

1,023 

2532 

2*263 

0 ,66905 

21,642 

0 , ) 263 

2933 

26,322 

135.5 

0.49 

0,07 

COMBUSTOR 

0 

26 

19 ' 6 












SO, 28s 

63,509 

2544 

60«,lt 

887) 

1,3194 

21*360 

2791 












30,265 

27*964 

2002 

R26.ll 

712) 

1.3316 

21*360 

2540 

1,100 

2960 

2,405 

0,53)02 

21.904 

0,1532 

3132 

25,413 

143.0 

0*07 

0,00 

combustor 

0 

27 

20 2 













50,245 
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G«0B 


CA*&Ll 

p«i6/pso 

P-JH/PIQ 

p-oe/pao 

P-UB/PIO 

6.372E 

01 

1.S3&E 01 

1.S35E 

Ol 

3,246* 

02 

•4.0B5E 

03 

• 1 »692t 

03 

•2.39JE 

03 

3.9726 

03 

3,9566 

01 

2,0686-02 

3.956E 

01 

2.058E-02 

b.fclqE 

01 

1.711E 01 

1 • 71 IE 

°1 

3.246*. 

02 

•«,375E 

03 

-1 «771E 

03 

•2 ,6046 

03 

4,2896 

03 

4,4m 

01 

2.294E-02 

4,4106 

Oi 

2.29UE-U2 

6,656b 

01 

1.654E 01 

1.736E 

Ol 

3,P46£ 

02 

<■(1, 48SE 

03 

■ 1 *785E 

03 

•2,640b 

03 

4.337E 

03 

4,262* 

01 

2,2186-02 

4,4796 

01 

2. 3306-02 

6, 660E 

oi 

1.654E 01 

U7«1E 

0} 

3,2466 

02 

•4.4J0E 

03 

-1.786E 

03 

•a.bflJE 

03 

4,3426 

03 

4 ,2626 

01 

2.218E-02 

4,4B6E 

01 

2 ,330E»U2 

6.6B0E 

01 

1.570E 01 

1.755E 

Ot 

3.2466 

02 

• <l,456E 

03 

•1.794E 

03 

•2.6blE 

03 

4,3686 

03 

4.0466 

01 

2,1 Q56-02 

4,5236 

01 

2.3536-02 

6»8«6E 

01 

8.720 E 00 

7.360E 

°0 

4,6226 

02 

»4,b27E 

03 

-1.84UE 

03 

•2.7B4E 

03 

4,5636 

03 

2.2476 

01 

1,1696-02 

1,8976 

01 

9 . 869E«»U3 

6.91JE 

01 

8.3I2E 00 

7.107E 

°0 

6.il?a 

02 

■U.6B2E 

03 

-1.B5QE 

03 

•2.823E 

03 

4,6656 

03 

1,6276 

01 

8,8686-03 

1.8426 

01 

9 ,5B0E»03 

6.99oE 

01 

3.54SE 00 

5.516E 

°0 

7,6566 

02 

•L.742E 

03 

-1.873E 

03 

•2.869E 

03 

4, 7606 

03 

9,l37e 

Oo 

U.7S4E.03 

1.4226 

01 

7 »396E»03 

7 ■ ObgE 

01 

2.779E 00 

3.990E 

00 

6,6636 

02 

•4.748E 

03 

•» 1 ,883E 

03 

•2 .9 1 5 1 

03 

4,8466 

03 

7 ,1626 

00 

3.7266-03 

1,0286 

01 

5 < 360E*03 

7 * I.23E 

01 

2. DOE 00 

3.276E 

00 

9, 3136 

02 

•4.843E 

03 

-1.890E 

03 

•2.9SSE 

03 

4,9226 

03 

5, 4906 

00 

2,856t-03 

6.4496 

00 

0,3,966-03 

7, aiee 

Oi 

1.5J7E 00 

St 170E 

Oq 

U002E 

03 

•4.902E 

03 

• 1 .899E 

03 

•3.002E 

03 

5. 0366 

03 

3 ,91 IE 

00 

2.0356-03 

5.5936 

00 

2. 9106-03 

7.261E 

oi 

1.200E 00 

2.027E 

Oo 

1,0276 

03 

»4, 923E 

03 

-1.90SE 

03 

•3.021E 

03 

5,0886 

03 

3.196E 

00 

1,6636-03 

5.2256 

00 

2.7l9E*i>3 

7.UI|F. 

01 

8 . 666E0O 1 

1.520E 

Oo 

1.0926 

03 

•4.965E 

03 

• 1.*»13E 

03 

•3.072E 

03 

5,2736 

03 

2,233* 

00 

1 . 1 626-03 

3.9176 

00 

2,0 JBE-03 

7.429E 

01 

8 . 30 0fc"0 1 

1.350E 

oo 

1,0976 

03 

•4.990E 

03 

■ 1 *9 1 3E 

03 

•3.076E 

03 

5,2906 

03 

2.139E 

00 

1 . 1 136-03 

3,4906 

00 

l,816E-03 

7.508E 

01 

9.274E-01 

s.esoEi 

• Oi 

1.1286 

03 

•5.018E 

03 

•1.9186 

03 

•3.10QE 

03 

5,3746 

03 

2,3906 

00 

1 .244E-03 

1.3536 

00 

7,0006*0« 

7.SO5E 

oi 

9.279EoOI 

S.206E1 

• Oi 

1,1296 

03 

-5.018E 

03 

•1.918E 

03 

oJ.lOOE 

03 

5,3766 

03 

2.391E 

00 

1 ,24«£-03 

1 1 3426 

00 

b,980E»04 

7»6J7E 

01 

i.lOOE 00 

0.000 


1,1506 

03 

-5.074E 

03 

•1.9256 

03 

•5.149E 

03 

5,4266 

03 

2*8356 

00 

1.0756-03 

0,000 


0.000 

7, t 822E 

ol 

1.765£ 00 

0(000 


1,208£ 

03 

•5.086E 

03 

•1.9386 

03 

•3.149E 

03 

5,5356 

03 

4*$49£ 

00 

2,3676-03 

0,000 


0,000 

6.312E 

oi 

1.215E 00 

0(000 


1,2716 

03 

-5, 1 UOE 

03 

■1.952E 

03 

■3.149E 

03 

5,6306 

03 

3 « 1 3 1 £ 

00 

1,6296-03 

0,000 


0,000 

S.S93E 

01 

9,5006-01 

0,000 


1,2956 

03 

•S.1I3E 

03 

• 1.9656 

03 

•3.149E 

03 

5.6846 

03 

2.4486 

00 

1.274E-03 

0.000 


0,000 

0 . 679 E 

ol 

1 .39 OE 00 

0(000 


1,3246 

03 

•5, 1 i5E 

03 

• 1 .90bE 

03 

•3.1U9E 

03 

5,7076 

03 

3,5826 

00 

1 ,8b4E»03 

0,000 


0.000 

e.seoE 

0; 

1,391E 00 

0,000 


1,324£ 

03 

•5, 13SE 

03 

•1.906E 

03 

•5.149E 

03 

5,7076 

03 

3,5856 

00 

1,8656-03 

0,000 


0,000 


< 



CO 

cn 



PAG£ 6 


READING » 006 1 BLOCK =,136 TImE « 222,Qb2 MACK 6,0 PT a Tt = H<m,4 

X DDRAG CDRAC CF HC 


4,04oE 

01 

1 ,227b 

02 

1 

227E 

0 2 

2.318fc«03 

5.302E-02 

4»04j'E 

01 

2.U8E«> 

01 

1 

229E 

0 2 

2.S27E-03 

6,2416-02 

4,0036 

01 

9.000E 

oc 

1 

3 19E 

°2 

2,6436-03 

7.718E-02 

4, 1326 

01 

1.047E 

01 

1 

4246 

0 2 

2.8006-03 

6 ,4056-02 

4.150E 

01 

3.307E 

00 

1 

462E 

02 

2,6546-03 

6.64SE-02 

4,1026 

01 

6 , 86 1 E 

00 

1 

5316 

02 

2.936E-03 

6.370E-02 

4,2a6E 

01 

1.270 E 

01 

1 

6586 

02 

3.073E-03 

5,8596-02 

4.661E 

01 

6,74 IE 

00 

1 

725E 

02 

3.239fc«03 

5.277E-02 

4.2026 

0) 

i.e3«e»oj 

1 

727E 

02 

2.902E-O3 

5.767E-02 

4,2006 

01 

1.1S4E 

00 

1 

738E 

02 

2.949E-03 

5.758E-02 

4.43l6 

01 

2,3342 

01 

1 

972E 

°2 

3.0576-03 

5.3456-02 

4,4006 

01 

7.jne 

00 

2 

0«5E 

02 

3,0546-03 

5,3/06-02 

4,56(|6 

01 

1.11«E 

01 

2 

1566 

°2 

3 , 0756-03 

6.066E-02 

4.625E 

01 

8.636E 

00 

2 

2436 

02 

3,5176-03 

5.4B2E-02 

4.626E 

01 

1.3256* 

►01 

2 

244E 

02 

3.1736-03 

6.243E-02 

4.632E 

01 

7.330E- 

01 

2 

251 E 

02 

3. USE-03 

6.J98E-02 

4.73i6 

01 

1.120E 

01 

2 

3636 

02 

3.0856*03 

6.350E-02 

4,fiilE 

01 

8.1256 

00 

2 

4446 

02 

3,0296-03 

6,1 49E-02 

4.86i|E 

Oi 

7.U0E 

00 

2 

S16E 

O 2 

2,9126-03 

5,6666-02 

5.02SE 

01 

1.4376 

01 

2 

6596 


3,2646-03 

4,5426-02 

s *as<>e 

01 

9,e4ie« 

02 

2 

66PE 

02 

2.9266-03 

5,1226-02 

5,06gE 

01 

4.896E 

00 

2 

7C9E 

02 

2.0596-03 

4,0196-02 

S.2236 

ot 

1.170E 

01 

2 

027E 

02 

2,8586-03 

4.752E-02 

3 .4 JjE 

01 

1.5736 

01 

2 

9846 

0 S 

2,6956-03 

3.778E-02 

5 ,48 jE 

Oi 

3.854E 

00 

3 

0236 

02 

3.027E-03 

3,348E»02 

5.SSBE 

oi 

S.022E 

00 

3 

0016 

02 

2,9906-03 

3,1906-02 

5,S76E 

01 

1.J37E 

00 

3 

0946 

02 

3,0226-03 

3.119E.02 

5»43flE 

oi 

2,1366 

00 

3 

1156 

Og 

2,9026-03 

2,4636-02 

5,7776 

Oi 

5,3216 

00 

3 

H9£ 

O 2 

2,9196-03 

1.954E-02 

3.78aE 

01 

3.349E. 

01 

3 

1726 

02 

2,8476-03 

2,3756-02 

5.7966 

01 

0.2726" 

01 

3 

180E 

0 2 

3.0216-03 

2.2V2E-02 

S,flO«E 

oi 

5.S30E- 

01 

3 

1866 

02 

3.396E-U3 

1,5296-02 

5.&32E 

oi 

1.939E 

00 

3 

2056 

0 2 

2,6156-03 

1,6296*02 

s.esse 

01 

1,3286 

00 

3 

219E 

02 

2,4796-03 

1. 9296-02 

5,9276 

01 

4.034E 

00 

3 

2596 

°2 

2.6966-03 

2,4l6E-02 

0,O29£ 

01 

S.737E 

00 

3 

3166 

Oa 

3,0156-03 

2,4096-02 

4,23oE 

01 

1.233E 

01 

3 

4406 

02 

3.092E-03 

2.1506-02 

4,37 2 E. 

01 

0.622E 

00 

3 

S26E 

02 

3,0526-03 

2.7486-02 

6.6196 

01 

1.339E 

01 

3 

6606 

02 

3,2966-03 

2,5/76*02 

6,6566 

oi 

1.879E 

00 

3 

6786 

02 

3,4046-03 

2. 4006-02 

6,6606 

01 

i t 926e»oi - 

3 

6006 

°2 

3.458E-03 

2,4346-02 

6,68ot 

01 

9«762£- 

01 

3 

6906 

02 

3.453E-03 

2.4266-02 

6.B46E 

01 

8,566e 

00 

3 

7766 

02 

3,2986-03 

1.790E-02 

4.913E 

01 

3.275>E 

00 

3 

8096 

02 

3.267£«03 

1.6146-02 

6,99<>E 

oi 

3,066E 

00 

3 

043E 

02 

3,2046-03 

1 ,2576-02 

7.042E 

01 

2,8Qfi£ 

00 

3 

8716 

°2 

3.158E-03 

1,0326-02 

7.123E 

oi 

2,095E 

oc 

3 

8926 

02 

3, 127E-03 

0,8206*03 

7.210E 

01 

2,7725 

00 

3 

9206 

02 

3,0736-03 

6.692E-03 

7 , 2 6 j E 

01 

U09^l£ 

00 

3 

9316 

02 

3.055E-03 

6, 1216*03 

7 , <uoe 

01 

3,ai6£ 

00 

3 

9656 

02 

5.007E-03 

4,0326-03 

7.429E 

01 

2.824E-01 

3 

9666 

02 

2.9936-03 

4,5106-03 

7,50<iE 

01 

1 « 192E 

00 

3 

980E 

oh 

2.93LE-03 

3,3o3E-o3 

7.50SE 

01 

1,9936. 

03 

3 

980E 

02 

2,9306-03 

3 ,2966-03 

7.437E 

01 

7,3166- 

01 

3 

9876 

02 

2.9836-43 

9.5246-03 

7 ,9226 

01 

1,0126 

00 

a 

0056 

02 

3.03H-03 

6, 4026-03 

0,3126 

01 

1.9786 

00 

u 

,0256. 0? 

2.9616-03 

4.8156-03 
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PACE 7 


READING ® 006J BLOCK " 136 TlpS 0 222.062 


X 


DORAG 

CORAS 


CF 

6.59JE 

01 

8.469E-01 

4.03UE 

02 

2.9126-03 

8,879* 

01 

3.661E-01 

P.037E 

02 

2.953E-03 

a f 8eoE 

oi 

0*000 

4.037E 

02 

2.9S3E-03 


98 

o § 

si 



CO 


MACH 5,0 
HC 

3,V7feE-03 

5.2fbE«03 
b, 278^*03 



REARING * 0061 BLOCK a 1J6 tImE a 222,062 MALM 6.0 PT u 70617*19 TT = 2991.4 


PAGE 0 


RAMJET PERFORMANCE 


CD ENGINE PERFORMANCE 

CO 

CALCULATED THRUST Miittiiiiiioi.imiim 660, (LBF) 

MEASURED thrust;.. 672, (LBF) 

CALCULATED SPECIFIC IMPULSE 1463, CUF-8EC/LBM) 

MEASURED SPECIFIC IMPULSE, 1434, (LBF-.8EC/LBM) 

CALCULATED THRUST COEFFICIENT, 0,3662 

MEASURED THRUST COEFFICIENT,.,., 0,349} 


REGENERATIVE«COOLED ENGINE performance 
CALCULATED 

STREAM THRUST,,,,,,,,..,,,,,.,.., 6115, (LBF) 

NET ThRUST 1031, (UP) 

specific Impulse tsvs, (lbf-sec/lbm) 

THRUST COEFFICIENT 0,4130 


momentum and forces 

INLET FRICTION DRAG,,.,.,,, 122,7 (LBF) 

INLET MOMENTUM CHANGE..,,,, *729,7 (LBF) 

COMBUsTOR'FRICTIOn DRAG,,,,,,,,.,,,,,,,,, 246,1 (LBF) 

combustor strut drag,.,,,.., -4o.i6 <lbf) 

COMBUSTOR MOMENTUM CHANGE,,,,,.,,,,,,,,,, 666, (LBF) 

NOZZLE FRICTION DRAG, , ,,,,,,,,,,,,,,,,,,, 35,88 (LBF) 

NOZZLE STRUT DRAG,, BO, 00 (LBF) 

NOZZLE MOMENTUM CHANGE,,.,.,,.,.,,,,.,,,, 963, (LBF) 

NOZZLE PRESSURE INTEGRAL.,.,,., 999, (LBF) 

EXTERNAL FRICTION DRAG,,,,. 64,86 (LBF) 

EXTERNAL PRESSURE INTEGRAL,, "1115, (LBF) 

TOTAL EXTERNAL DRAG,,,,,,,,,,,,.,,,,,,,,, "1180, (LBF) 

TOTAL STRUT DRAG.,.,,,,,.,, ,,,,,,, "40,16 (LBF) 

CAVITy FORCE., ,,,,,,. "1072, (LBF) 

CALCULATED LOAD CELL FORCE *1364, (LBF) 

MEASURED LOAD CELL FORCE.,... "1361, (LBF) 

FUEL VACUUM SPECIFIC IMPULSE 0,0, 0,0, -159,8* -119, 9» 


IP.L6T 


ANGLE OF ATTACK 0,000 (DEGREE8) 

HASS FLOW RATIO, 0,7841 

ADDITIVE DRAG COEFFICIENT.,,.,. 0,0266 

LIMITING PRESSURE RECOVERY EFFICIENCY.,.. 0,1841 

DELTA PT2, , 0,1380 (PSD 

TOTAL PRESSURE RECOVERY » SUPERSONIC,.,., 0,4096 
TOTAL PRESSURE RECOVERY • SUBSONIC,,.,,,, 0,1868 
INLET PROCESS EFFICIENCY • SUPERSONIC, »«» 0,9108 
INLET PROCESS EFFICIENCY • SUBSONIC,,,,., 0,9154 
KINETIC ENERGY EFFICIENCY • SUPERSONIC, , , 0,9299 
KINETIC ENERGY EFFICIENCY • SUBSONIC,.,,. 0.6B63 

ENTHALPY AT PO • SUPERSONIC,,,,, -7.70 (BTU/LBM) 

ENTHALPY AT PO - SUBSONIC,., 22,76 (BTU/LBM) 


CONbUSTOR 

FUEL-AIR RATIO,, 0,0265 

EQUIVALENCE RATIO 0,669 

COMBUSTOR EFFICIENCY .•».,, «,,»>» • 0,710 

TOTAL PRESSURE RATIO 0,1023 

' COMBUSTOR EFFECTIVENESS,, 0,6747 


INJECTOR DISCHARGE COEFFICIENTS 0,5318* 0,4736, 0.7682, 0 

nozzle 

VACUUM STREAM THRUST COEFFICIENT • CS.,,. 0,9548 


NOZZLE COEFFICIENT « ,,,,,,,, 0,6790 

PROCESS EFFICIENCY,,,,,,,,.,,,.,,,,,,,,,. 0.913S 
KINETIC ENERGY EFFICIENCY... 0,8995 


8TATION3 

NOMINAL cowl leading edge,,,,.,.,,,,,. 

... 34'. BB4 

UN) 

INJECTORS 

FUEL INJECTORS 
STATION 

VALVE 

SPIKE TRANSLATION,,,, 

,,. 1.6247 

(IN) 

1A 

40,400 

A 

INLET 7H*QAT...,». *« 9999 

... 40,400 

UN) 

IB 

42*010 

0 

COWL LEADING edge, ,,,,,,,, 

... 36,709 

UN) 

1C 

44,300 


NOZZLE SHROUD TRAILING EDGE,,,, 

... 75.049 

(IN) 

2A 

50,265 

D 

NOZZLE PLUG TRAILING EDGE 

08,601 

UN) 

20 

46,250 

E 

STRUT LEADING E0G£. 99999 « 9 

... 67.965 

UN) 

3 A 

55,575 


ST*UT TRAILING EDGE* « * • 

,,, 66,566 

(IN) 

3b 

57,760 


-COMBUSTOR EX IT t> , , ... , 

,,. 66,565 

UN) 

a 

46,310 



7023 



Reading 61 


t = 231.06 sec. 


99 



oot 


READING » 0061 BI.OCK *,106 Tiff - * 231, 


P T H GA u M 

WIND TUNNEL 1 0 5 

O.OOo 745,999 2965 665, 0< 7?0) 1,2933 

0,000 0.387 404 -32, 0< 97) 1.3986 

SPIKE TIP ns 206 

0,60o 19,100 2965 66 b, 0 £ 7?0) 1,2932 

O.fcOo 17,466 2925 647 , 1 ( 7 t 3 ) 1,2951 

WIND TUNNEL 300 

0,000 745,999 2965 665, 0 < 7<?0) 1.2933 

0.000 0,413 412 *30, l( 99) 1.3969 

SPIKE TIP NS 400 

0 .600 19,100 2965 665, Qf 79 O) 1.2932 

O. 6 O 0 17.312 2919 645, n 77 I) 1,2953 

INLET THROAT 5 0 3 

«0.40fli 215,919 2903 640, 2( 7*6) 1,2959 

40,400 17,478 1970 263, H 392) 1,3436 

INLET UPNR3k 603 

40,400 215,919 2903 640,2( 7<,6) 1,2959 

40,400 14,934 1516 2«6,<K 375) 1.3471 

INLET DNNRSK 7 0 4 

40,400 112,600 2903 640, 2( 7*6) 1.2959 

40»40o 93,384 2793 607, 4( 734 ) 1,2994 

.C0N6UST0R 0613 

40,410 215,699 2902 640.K 7*6) 1,2959 

40,410 17.474 1578 263, 0( 3*2) 1.3438 

COMBUSTOR 0 9 S 3 

40,646 215,749 2699 639, 0( 7 e 5) l,29oO 

40,646 17,625 1579 263, 4( 392) 1,3437 

COKBUsTOR 0 10 3 ' 3 

«1,117 216,256 2891 636, 7( 7t3) 1,2963 

41.117 17.415 1569 260, 6( 3g9) 1,3«43 

COMBUSTOR 0 tl 4 3 

41.500 218,439 2365 634, 8 f 7*3 3 1,2965 

41.500 16,617 1547 254, 6( 3fi4) l.JItSU 

COMBUSTOR 0 12 5 3 

41,626 219,674 2882 634, 2( ?60) 1,2965 

41,626. 16, 53S 1537 252, 0( 3fll) 1,3(160 

COKBUgfoR 0 13 6 5 

42.117 205,879 2874 63t,6( 758 ) 1,2968 

42,117 16,164 1549 255, H 3b4) 1,3453 

COMBUsTOR 0 14 7 b 

42,«6o 185.308 2868 629, 8( 7 5 6) 1,2970 

42.460 16,359 1592 266. 8( 396) 1.3431 

COH0U8TOR 0 15 6 5 

42,617 176,843 2865 629, o( 7 S 5) 1,2971 

42,617 16,394 J610 271 , 7 f 4 0 1) 1.3421 

COMBUSTOR 0 16 9 5 

43,611 135.255 2845 623. 0( 7<|9) 1,2977 

43,611 16,424 1711 299, 0( 4j8 ) 1,3573 

COMBUSTOR 0 17 10 5 

43,676 133,496 2844 622, 6( 7«9) 1,2978 

43,676 16,475 IT J 7 300. 6£ 4 2 9) 1.3370 

COMfiUgToP 0 18 11 5 

44,310 118,171 2828 61?, 9( 7<j4) 1,2983 

44,310 16,947 1772 315. 7£. 4 # 5) 1,3546 


>2 MACH 6,0 pr ss 745,999 Tl 6 2964 , 8 
Ramjet pturnsniNCb 

SUMMARY rfport 

MOL«T SOlvV MACh V5L S W/A * 

28,955 2575 

28,954 985 5,99b 5905 1,626 0,10605 I3.5o0 

28,954 2574 

28.954 2551 0,371 947 2,077 0,10605 13,500 

26.955 2575 

28.954 994 5,932 5898 1,826 0,11096 14,127 

26.954 2574 

28.954 2548 0.392 999 2,077 0,11098 14,127 

28,954 2541 

28,954 1908 2,27b 4344 1.903 0.901U3 13,500 

28,954 2541 

28,954 1872 2,371 4439 i,90J 5.81949 13,500 

28,954 2541 

28,954 2496 0,513 1281 1.947 0,61949 13,500 

28.954 2941 

28.954 1908 2,276 0344 1,903 0.90131 J3.S00 

28.954 2540 

28.954 1909 2,271 4335 1,902 0,90640 13,500 

28.954 2537 

28.954 1903 2,279 4330 1,901 0,90217 13,500 

28,954 2534 

28.954 1891 2,306 4361 1,900 0.88806 13,500 

26.954 2533 

26,954 1665 2,320 4373 1,899 0,88139 13,500 

26,954 2530 

26.954 1891 2.295 0340 1,903 0,84685 13,500 

28.954 2527 

26.954 1916 2,224 4262 1.909 0,82055 13.500 

28.954 2526 

26.954 1926 2.195 422e 1,912 0,60632 13,500 

28.954 2518 

28.954 1982 2,041 4027 1.929 0,72414 13,500 

20.954 25! 7 

28.954 1986 2 , 021 4014 1,929 0.72152 13,500 

28,954 2SU 

28,954 2015 1,929 3868 1,936 0,69657 13,500 



PAGE 


A/AC hGMH G IVAC Phi ETAC 
0.4970 2527 9,733 187,2 

0,4970 2623 1.561 194,3 

0,4970 2642 10,172 187,0 

0,4970 2642 1,722 187,0 

0,0585 2085 60,856 154.4 

0,0643 2109 56.535 156,2 

0,0643 2109 16,310 156,2 

0,0585 2085 60.847 154,4 

0,0582 2082 61,067 154.2 

0,0584 2061 60,023 154,1 

0,0594 2065 60,183 154,5 

0,0598 2088 59,895 154,7 

0,0621 2078 37,255 153,9 

0,0642 2058 54,349 152,4 

0 ,0654 2049 52,997 131,7 

0.0728 1996 45,314 147.8 

0.0731 1992 45.005 147,6 

0.0757 


I960 42,093 145,2 
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P 

T 

H 


GAMM 

CO^BUstoft 

0 

19 

12 b 



«4.80 0 

109. £87 

2«16 

614,1 c 

7ul> 

1.2967 

«ft,eoo 

17.163 

1804 

324.5C 

453) 

1,3333 

combustor 

0 

20 

13 4 



86,260 

96.818 

2780 

603, b( 

73°) 

1,2996 

46.26o 

16.604 

1624 

329, 9( 

4gR) 

1.3325 

combustor 

0 

21 

14 4 



46,396 

95.4 27 

2777 

602. 6^ 

7 S 9) 

1.2^99 

#6,396 

lfa.511 

1621 

329, \< 

«S 6 ) 

1.332ft 

COKBlIgTOF? 

0 

22 

15 4 



47. H| 

92,074 

2761 

597 .ft < 

7 2 8) 

1,3004 

47.111 

15,451 

1796 

322,2 t 

451) 

1,3336 

COMBUSTOR 

9 

23 

16 5 



47,31o 

91.132 

2757 

596, 6 ( 

7 2 3) 

1,3005 

47,310 

IS. 194 

1790 

320, 6( 

4<|9) 

1.333S 

COMBUSTOR 

0 

24 

17 4 



4B.Ho 

65,948 

2740 

591.7C 

7)9) 

1,3011 

46, Ho 

13.417 

1749 

309, 4( 

438) 

1.3356 

COHBUsTOR 

0 

25 

18 a 



49,636 

76,744 

2711 

562. 9< 

7)0) 

1,3020 

49,636 

9,118 

1613 

272. 5< 

40H 

1.3420 

C0W8UgT0» 

0 

26 

19 4 



51.086 

71.743 

2666 

575. 7( 

703) 

1 , 30£8 

91,066 

6.629 

1497 

241, 5( 

3?°) 

1,3481 

COMBUSTOR 

0 

27 

20 3 



51.617 

70,659 

2679 

573, 5( 

7ol) 

1,3030 

51,617 

5,965 

1458 

231, U 

360) 

1.3503 

COMBUSTOR 

0 

28 

21 4 



53,026 

67,495 

2662 

560.SC 

696 ) 

1.3036 

53.026 

4,663 

1376 

209, 4( 

338) 

1.3552 

COMBUSTOR 

0 

29 

22 4 



55,126 

62.644 

2641 

562.5C 

69 O ) 

1,3042 

55.126 

3.521 

1290 

107.2C 

3l6) 

1.3604 

CQMBUgTOR 

0 

30 

23 4 



55.626 

61,836 

2637 

56t, 3( 

Re*) 

t , 30 44 

55,626 - 

3,313 

1272 

1B2.4C 

3)3) 

1.3615 

COMBUSTOR 

0 

3T 

24 4 



5S.76o 

61,656 

2636 

561 ,0 C 

60 B) 

1,3044 

55,76o 

3.260 

1267 

1 * 1 , U 

3 1 0 3 

1,3616 

combustor 

0 

32 

25 3 



S6.3T6 

59,353 

2631 

559.6C 

6fl7) 

1,3046 

56.37 6 

2.201 

1150 

151, OC 

2 fl 0 ) 

1,3692 

COMBU$TOR 

0 

33 

26 4 



57.136 

59,739 

2626 

557 *9 C 

685) 

1.30*8 

57.136 

2.037 

1121 

H3.7C 

273) 

1.3710 

COMBUsTOR 

0 

34 

27 2 



58,56 j 

60,178 

2616 

555 . 1 C 

6 a 2 ) 

l,30bi 

56,56j 

1.787 

1075 

132. l( 

261 ) 

1,3739 

COMBUSTOR 

0 

3b 

3 



56.617 

60,190 

2616 

55b , 0 C 

682 ) 

1 .3U51 

56,617 

1.779 

1074 

131, 6 C 

261 ) 

1,3740 

, COMBU S TOR 

0 

36 

29 3 



£56.757 

60,14b 

2615 

554, 7C 

602 ) 

1,3051 

258.757 

1.759 

1070 

130, 9C 

26 0 ) 

1.3742 

^COMBUSTOR 

0 

3/ 

40 3 



56.636 

61,047 

2614 

554, 6 C 

682 ) 

1 ,3051 

58,836 

1,775 

1068 

130. 4( 

25*)) 

1,37*4 


floor 

Sfi *</ 

MCH 

vet 

5 

W/A 

W 

»/AC 

28.954 

26.954 

2506 

2033 

1,873 

3607 

1.940 

0.67846 

13,500 

0,0777 

28.954 

26.954 

2491 

2043 

UfiU 

3700 

1.945 

0.63112 

13,500 

0,0025 

26,954 

26,954 

2490 

2041 

1.812 

3699 

1*945 

0,62643 

13,500 

0,0039 

26.954 

28.954 

2463 

2028 

1.831 

3714 

1.946 

0.59666 

13.500 

0,0080 

28,954 

28,954 

2461 

2025 

1.83b 

3716 

1.94b 

0.59096 

13,500 

0,0092 

28.954 

26.954 

2474 

2003 

1.676 

3756 

1.949 

0.54009 

13.500 

0,0976 

28,964 

26,954 

2462 

1926 

2.044 

3941 

1,953 

0,41735 

13.500 

0,1263 

28.954 

26.954 

2451 

1862 

2.19ft 

4089 

1,955 

0.33917 

13,500 

0,1530 

26.954 

28.954 

2448 

1639 

2.251 

4139 

1,955 

0,31 721 

13.500 

0,1662 

26,954 

26,954 

2441 

1769 

2.369 

4239 

1.957 

0.27035 

13,500 

0,1950 

28.954 

26.954 

2432 

1736 

2.496 

4334 

1,959 

0,22158 

13,500 

0.2379 

26.954 

28. 954 

2430 

1724 

2,525 

4355 

1,960 

0,21253 

13,500 

0,2980 

28,954 

28,954 

2430 

1721 

2.533 

4360 

1,960 

0,21024 

13,500 

0,2507 

26,954 

26,954 

2428 

1644 

2,750 

4522 

1,962 

0.1622U 

13,500 

0.1250 

26.954 

28.954 

2425 

1624 

2.802 

4552 

1.961 

0,15498 

13,500 

0,3901 

26,954 

26,954 

2421 

1593 

2,869 

4600 

1,959 

0,14325 

13,500 

0.3679 

28,954 

28,954 

2421 

1592 

2.692 

4602 

1,959 

0.14267 

13,500 

0,3689 

28.954 

26.954 

2421 

1569 

2,698 

4605 

1 • 959 

0.14184 

13,500 

0.3716 

28.954 

26.954 

2421 

1586 

2.902 

4607 

1,956 

0 , 1 4 3(16 

13,500 

0,3670 


KOPTft Q 

1939 4 U , 1 39 
19UE 36,290 
1907 36,127 
1907 34.551 
1906 34.129 
1912 3 1*545 
1949 25*562 
1960 21.553 
1991 20.403 
2012 17.609 
2033 14.924 

2038 14,363 

2039 14*246 
2060 11,397 

2068 10.965 
2099 10.241 

2099 10.216 

2100 16.152 
2100 10.271 


IVAC P/il 

143.6 
141.3 
141.2 
141.2 

141.2 

141.7 

144.3 

146.6 

147.4 
149.1 

150.6 
150.9 

151.0 

154.1 

154.6 

155.5 

155.5 

156.5 

155.6 


fcTAt 
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. PAGE 3 


P T H GAMM MOLWI SONV MACH VEL S rt/A a) A/AC MUMT M 0 IVAC PHI fctAC 

COMbUsTOR 0 ib 31 J 

59,117 61.597 26j3 55 u,l( 6a2) 1.3052 26,95« 292(1 

59,117 1.756 1062 123, 9C 250) 1,37*7 26.959 1569 2.913 9613 1,957 0,14304 13,500 0,3605 2101 10.253 155,7 

COMBUSTOR 0 39 32 } 

59,392 61,075 2612 553. 7( 6el> 1,3052 29,959 2919 

59,392 1,795 1058 127.tif 257) 1,3750 26,959 1561 2,921 9616 1.957 0,i«269 13,500 0.3699 2102 10,237 155.7 

COMBUSTOR 0 90 35 9 

60.066 61,981 2608 552, 6( 6 a 0 ) 1,3053 20,959 2918 

60.066 1,699 1096 125. 3( 25*) 1,3756 26,95« 1573 2,939 9629 1.956 0,19096 13,500 0,3753 2109 10,093 155,6 

COMBUSTOR 0 91 39 9 

61,006 62,047 2603 551, 3( 679 ) '1,3055 26,954 2416 

61.066 1.676 1042 123, 6C 253) 1,3760 26,954 1569 2,947 4625 1.956 0.13956 13.500 0,3777 2103 10.030 155,8 

COMBUSTOR 0 42 35 3 

63.096 62.725 2595 549, 0 ( 676 ) 1,5057 26.954 2412 

63.096 1,759 1048 125, 3C 254) 1.3756 26,954 1573 2,927 4605 1.954 0.14941 13,500 0,3650 2096 10,334 155,3 

COMBUSTOR 0 43. 36 3 

64,516 63.232 2590 547, «< 675) 1,3059 26,954 2910 

64,516 1.817 1053 12b, 6 ( 2s5) 1,3753 26,954 1577 2,910 9509 1,953 0,14633 13,500 0.3593 2091 10,578 154.9 

COMBUSTOR 0 94 37 4 

66.980 58,146 2580 544,5( 672 ) 1,3062 28,954 2406 

66.980 1,745 1061 128, 6( 2s7) 1,3748 28,954 1563 2,802 4562 1,956 0.1«060 13,500 0,3749 2082 9.968 154,2 

COMBUSTOR 0 45 38 5 

67.356 53,034 2579 544, i( 672 ) 1,3063 28,954 2905 

67.356 1.635 1062 128, 8( 2 s 8 ) 1,3747 28,954 15B3 2.879 4558 1.963 0,13071 13,500 0,4032 2081 9,259 194,1 

NOZZLE *E 46 39 5 

89.592 53.634 2579 544, 1C 678 ) 1,3063 28,954 2405 

89.59a 0,153 547 2.5( I 3 I) 1.3984 28,953 1146 

4,542 5206 1.963 0.02721 13,500 1,9372 2260 2,201 167.4 

NOZZLE PO 47 40 5 

89.592 53,834 2379 544, l( 672 ) 1,3063 28,954 2405 

89.592 0.387 7J3 42, 5 ( I 7 I) 1,3936 28.954 1306 3,837 5010 1,963 0,05100 13,500 1,0335 2205 3,971 163,3 

PICTIvt CQM 8 USTR 67 60 0 

67.356 215,919 2579 544. 1 ( 672 ) 1,3063 28,954 2405 

67.356 0,387 480 •13,61! 1)5) 1,3991 28.954 1074 4,919 5283 1,867 0.07982 13,500 0,6604 2282 6,553 169,0 

PICTIVE NOZZLE 68 61 0 

89,592 1842,284 2S6S 540.K 668 ) 1.3066 26.95S 2399 

89 , 592 ' 0,033 130 -98, 3( 3 I) 1.387* 28,954 55710,148 5652 1.719 0.02721 13,500 1,9371 2388 2,390 176,9 




o 

co 


READING a 

XABs 

6 . 981 E 0 O} 
1.03*E 01 
3.0706 01 
3.5086 OJ 
3,5556 01 
3.60*E 01 
3,64bE 01 
3*70 1 t 01 
3,74<jE 01 
3,75o£ 01 
3.803 £ 01 
3 . 8 I 7 E 01 
3.6756 01 
3.901E 01 
3.95eE 01 
3.963E 01 
4,QQoE 01 
4,04<) E 01 
4.04jE 01 
4.06SE 01 
4,1126 01 
4.l5oE Oi 
4.163E 01 
4.212E 01 
4,6*66 oi 

4.262E 01 
4.3&1E 01 
4.368E 01 
4.43lE 01 
4*48 0 E 01 
4,62fe6 01 
4.64 0 F 01 
4*7 1 l£ 01 
4.73iE 01 
4.811E 01 
4.9646 01 
5.1 09© 01 
S.162E 01 
5.303E 01 
5.5136 01 
5.563E 01 
5,57*E 01 
5.638E 01 
5.7 1 4 £ 01 
5,85*6 01 
5.862E 01 
5,67*6 Oi 
5.88«E 01 
5,9126 01 
5,9346 01 
6.0076 01 
6.109E 01 
6.310E 01 
6,4526 01 

6,6<>ee 01 

6.73*6 01 


0061 fJUOCK 


1.0556 OO 
1.055E 00 
2.240E 00 
3.95 Sg 00 
4,0406 OO 
3.965E 00 

4.284£ 00 
4.2U0E 00 
4.071E 00 
4.069E 0O 
3,8656 00 
5.029E 00 
9.921E 00 
1.210E 01 
1.6l5e 01 
1.620E 01 
1.636E 01 
1*6016 01 
1 .60 IE 01 
1.580E 01 
1.540E 01 

1.5076 01 
1.S07E 01 

1 .5076 01 

1.5076 01 
1.5006 01 
1.450E 01 
1.447E 01 
1.416E 01 
1.391E 01 
1.205E Cl 
1.1876 ot 
1,0966 01 
1 #07 IE 01 
1*1666 01 
6,0006 00 
5,38«6 00 
5,158g 00 
3.144E OO 
2,5876 00 
2.7176 OO 
2.6596 00 
2,3926 00 
1.310E 00 
1.793E OO 

1 .6876 OO 
1.687E OO 
1.7416 00 

1.6876 OO 
1,6016 OO 
1,3256 OO 
1.2756 OO 
1.S25E 00 
1,7816 OO 
2,536b OO 
2.137E 00 


o 146 HkE 



P* 08 


0 

900 


0 

000 


0 

000 


0 

000 


0 

000 


0 

000 


0 

000 


0 

000 


5 

659E 

Oq 

5 

7076 

00 

9 

935E 

00 

1 

1026 

Oi 

l 

378E 

Oi 

1 

5006 

Ol 

i 

732E 

Oi 

l 

79iE 

Oi 

1 

7936 

Oi 

i 

794E 

Oi 

1 

794E 

Ol 

1 

7956 

oi 

1 

8306 

01 

i 

9216 

Oi 

i 

951E 

Ol 

3 

825E 

00 

3 

75*e 

Go 

3 

725E 

00 

a 

9336 

00 

2 

©e ie 

Oo 

u 

7306 

00 

b 

i6oe 

Oo 

\ 

042E 

Ol 

i 

0826 

Oi 

9 

7556 

Oo 

9 

4606 

Oo 

8 

2706 

Oo 

6 

oooe 

00 

5 

3846 

00 

5 

1586 

00 

3 

1446 

00 

2 

587E 

Oo 

2 

717E 

Oo 

2 

659E 

Oo 

2 

39<je 

Oo 

2 

0626 

Oo 

1 

7936 

Oo 

1 

782E 

Oo 

t 

7566 

Oo 

1 

741P 

Oo 

i 

6876 

Oo 

i 

601E 

Oo 

1 

3256 

Oo 

i 

2756 

Oo 

1 

525E 

00 

\ 

781E 

Oo 

2 

53&F 

Oo 

d 

6516 

Oo 


b 231 ,062 


PDA 

6486-01 
3.5156 01 
-1 ,6876 02 
-3.695E 02 
-4.059E 02 
4,4656 02 
-4,8186 02 
5,2906 02 
-6.2956 02 
-6,2966 02 
6.262E 02 
6.203t 02 
6.1236 02 
6.1166 02 
6.2046 02 
6.223E 02 
-6.2546 02 
6,2666 02 
6.265E 02 
6,2506 02 
6.169E 02 
6,0536 02 
6,0046 02 
6.0146 02 
6,1626 02 
6,2256 02 
6,5946 02 
6.618E 02 
6,8496 02 
6,9916 02 
7.1976 02 
7,0976 02 
7,0096 02 
6,9806 02 
6.8S5E 02 
6,3206 02 
5.895E 02 
5,7496 02 
5,4426 02 
5,1276 02 
5.0586 02 
5.0J9E 02 
4 , 6 1 2£ 02 
4,5256 02 
4,3886 02 
4,3836 02 
4,3726 02 
4.365E 02 
4,3426 02 
4,32*6 02 
-4,2866 02 
-4,2566 02 
-4.2S3E 02 
-4.253E 02 
-4.2836 02 
-4,2536 02 


MAO 6,0 

aox 
0,000 
0,000 
0.000 
0,000 
o,ooo 
8.1*36 02 
2. 2166 02 
2.2*46 02 
2.350E 02 
2,3516 02 
2.427E 02 
2.448E 02 
2.292E 02 
2.320E 02 
2 , 7 96E 02 
2.871E 02 
3.098E 02 
3.349E 02 
3.385E 02 
3.507E 02 
3.615E 02 
4.075E 02 
4.163E 02 
4.506E 02 
4.7506 02 
4.859E 02 
S.668E 02 
5,7296 02 
6.359E 02 
6.667E 02 
8.304E 02 
6. 432E 02 
9.073E 02 
9,2#26 02 
9.8936 02 
1,1 086 03 
1.2U6E 03 
1,2366 03 
1 ,3036 03 
1,3836 03 
1,4006 03 
1.404E 03 
1.423E 03 
1.4U6E 03 
1.4846 03 
1.485E 03 
1.4896 03 
1,4916 03 
1.4976 03 
1.5U2E 03 
1 ,5176 OJ 
1,5356 03 
1.5666 03 
1.567E 03 
1.626F 03 
U632E 03 


PT = 74S, 


0 

a»iH 

000 


0 

000 


0 

000 


0 

000 


0 

000 


*2 

1 63E 

02 

-2 

2l6E 

02 


284E 

02 

*2 

350E 

02 

*2 

3b 1 £ 

02 


<*27£ 

02 

*2 

<uee 

02 

*2 

&46E 

02 

-a 

595E 

02 

•»2 

699E 

02 

•a 

728E 

02 

•2 

S20E 

02 

°2 

927E 

OB 

»2 

93Ce 

02 

®2 

^97fc 

02 

• 3 

13££ 

02 

*3 

262E 

02 

• 3 

305E 

02 

«3 

«79£ 

02 

»3 

bO 38 

02 

• 3 

6598 

02 

-a 

OOOE 

02 


021E 

02 

•4 

22*E 

02 


37«e 

02 

mil 

796E 

02 

*« 


02 

»5 

026E 

02 

•5 

076E 

02 

• 5 

282E 

02 

*5 

643E 

02 

»5 

952E 

02 

*6 

058E 

02 

*6 

3 \ 7E 

02 

*6 

6«7E 

02 

• 6 

71 b£ 

02 

*6 

73AE 

02 

• t 

9 17£ 

02 


9l7E 

02 

• 7 

08 IE 

02 

«7 

066 E 

02 

*7 

1006 

02 

• 7 

1 oee 

02 

*j 7 

136E 

02 

-7 

156E 

02 

«7 

2 i 6E 

02 

• 7 

29 1 £ 

02 

*7 

397E 

02 

• 7 

057E 

02 

«• 7 

^7iE 

02 

-7 

S92E 

02 


TT a 2984,8 


PAGE 4 


a-oe 

0,000 

0,000 

0,000 

0,000 

0,000 

0.000 

0.000 

0.000 

0,000 

0,000 

0.000 

0.000 

2,5446 01 
2,7506 01 
-9,7136 00 
■1.4316 Ot 
■2.778E 01 
•4,2156 01 
•4.251E 01 
-5.0986 01 
•6,7756 01 
-8.138E 01 
>8.5866 01 
»l . 0306 02 
•1.147E 02 
-1,1996 02 
•1,6696 02 
■1.708E 02 
•2.135E 02 
-2.4936 02 
-3.S08E 02 
•3, 5986 02 
-4,0466 02 
•4,1636 02 
•4,6126 02 

-5. 4366 02 
•6.1096 02 
>6,2986 02 
■6,7136 02 
•7.185E 02 
•7,2796 02 
•7,3046 02 
-7.41*6 02 
•7.5456 02 
•7,7596 02 
•7.767E 02 
-7.7B6E 02 
•7.797E 02 
•7,8336 02 
•7 , 86<E 02 
•7.952E 02 
•6,0626 02 
-6,2636 02 
-8.414E 02 
.8,6897 02 
-8,7326 02 


CAK4LU 
2,4706-02 
1 , 634E 02 
5,0536 02 
6.804E 02 
7,0136 02 
7,2466 02 
7,Um3E 02 
7,6966 02 
7.9JU6 02 
7.937E 02 
8*5026 02 
8*6506 02 
9,2946 02 
9.586E 02 
1*0146 03 
1,0296 03 
1,0726 03 
1*1186 03 
1,1196 03 
1.147E 03 
1.202E 03 
l , 247E 03 
1 * 2626 03 
1 *3206 03 
1,3606 OJ 
1*3796 03 
1,4906 03 
1.506E 03 
t,S82E 03, 
1,6416 03 
1,8196 03 
1.8366 03 
1.92UE 03 
1,9496 03 
2.047E 03 
2,2376 01 
2,4186 03 
2.485E 03 
2,6626 03 
2,9286 03 
2,9926 03 
3,0096 03 
S.051E 03 
3,1096 03 
3,2176 03 
3,2246 03 
3,2416 03 
3,2526 03 
3,2876 03 
3,31*6 03 
3.409E 03 
3.539E 03 
3.7976 03 
3,9006 03 
4,2966 03 
4,3446 03 


P-I8/PS0 
2,7256 00 
2,7256 Ou 
5,7866 00 
U022E Ot 
1,0446 Oi 
1,0246 01 
1.1076 01 
1.095E 01 
1.052E 01 
1 , 05 IE 01 
1,0046 01 
1.299E 01 
2,5636 01 
3,1256 01 
4.172E 01 
4 , 1 85E 01 
4 ,2256 01 
4.J37E 01 
4,1346 Ol 
4,0826 01 
3,9796 01 

3,8946 01 

3,8946 01 
3.694E 01 

3,8946 01 
3.8746 01 
3,7466 01 
3,7386 01 
3.6576 01 
3.5946 01 
3.1126 01 
3.0*76 01 
2,8316 01 
2,7656 01 
3,0126 01 
1.5506 01 
1.3916 01 
1.3326 01 
8,1206 00 
6,6646 00 
7,0176 00 
6,8686 00 
6,1786 00 
3.400E 00 

4,6306 00 

4,3596 OO 

4,3596 00 
4,4966 00 

4,3596 00 
4 , 1 3faE 00 
3,4236 00 
3,2936 00 
3,9396 00 
4.601E 00 
6.551E 00 
5, 5216 00 


p-iB/pro 

1 ,4l4t-u3 
1,4146-03 
3 , 0036-03 
5 1 3026-03 
5,4166-03 
5,3156-03 
5.7436-U3 
5,68*6-03 
5,U5Bt-03 
5,4556-03 
5,2086-03 
6.742E-03 
1 ,3306-02 
1 ,6226-02 
2,165fc-02 
2,1726-02 
2,1936-02 
1 , 147E-02 

2.1466- 02 
2,1196-02 
2 ,0656-02 

2,0216-02 

2,0216-02 

2,0216-02 

2,0216-02 
2,0106-02 
1,9446-02 
1,9406-02 
1 ,8986-02 

1.8656- 02 
1,6156-02 
!, 5926*02 

1.4696- 02 
1,4356-02 
1,5636-02 
e,04jfc-o3 
7,2176-03 
6.91SE-03 
4.2146-03 

3.4696- 03 
3.642E-03 
3,5646-03 
3.2066-03 
1,7646-03 

2,4036-03 

2.2626-03 
2.2626*03 
2,3336*03 

2.2626-03 

2.1466- 03 
1,7766-03 
1.7096-03 
2.0446-03 
2,3886-03 
3 • 4 OOE-03 

2.8656- 03 


P-OB/P30 

0.000 

0.000 

0. 000 
0,000 
0.000 
0,000 
0,000 
0.000 

1. H62E 01 
1,4746 <U 
2,5666 01 
2,8466 01 
3.559E 01 
3.6766 Ol 
4,4736 Ol 
4.627E 01 

4. 6306 01 
4*634E 01 
4,6346 01 
4,6376 01 
4.727E 01 
4,9626 01 
5.040E 01 
9,8806 00 
9,7036 00 
9.622E 00 
7,5766 00 
7,4426 00 
1.2226 01 
1.5916 01 
2.6926 01 
2,7956 Ol 
2,5206 01 
2.4446 01 
2,1366 01 
1,5506 01 
1 ,3916 Ol 
1.3326 01 
8,1206 00 
6.684E 00 
7.017E 00 
O.068E 00 
6,1786 00 
5.3286 00 

4.6306 PO 
4,6036 00 
4,5356 00 
4.4966 00 

4 ,3596 00 
A.136E 00 
3.4236 00 
3,2936 00 
3.9396 00 
4,6016 00 
6,5516 00 
6.6*96 00 


P-CB/P10 

0,000 

0,000 

o.oao 

0,000 

0.000 

0,000 

0,000 

0,000 

7.5866-03 

7,6506-03 

1,3326*02 

1,4786-02 

1,8476-02 

2,01l£-u2 

2,3216-02 

2,4016-02 

2.4036- 02 
2,4056-02 
2,4056-02 
2,4066-02 
2,4536-02 
2.575E-02 
2,6166-02 
5,1276-03 
5,0356-03 
4,9936-03 
3. 9326-03 
3.8626-03 
6,3406-03 
8,2576-03 
1,3976-02 
2.4506-02 
1,3086-02 
1,2686-02 
1,1096-02 
8,0436-03 
7.2176-03 
6,9156-03 
4.2 146-03 

3.4696-03 
3.6426-03 
3.5646-03 
3,2066-03 
2,7656-03 

2.4036- 03 
2,3896-03 
2.3536-03 
2.3336-03 

2,2626-03 

2,1466-03 
1,7766-03 
1.709E-03 
2,0446-03 
2,3886-03 
3,4006-03 
3,5546-03 
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X AB$ 


P-Jfl 

p*ob 

PDA 


oox 


U-J8 


a-oe 


L Ah AL l 

P«lB/rSO 

H* Ifl/Pl 0 

P* OB/PSO 

P-OB/P 1.0 

6.7«0t 

01 

2 . 1 37 1 00 

2.e6/i£ Oo 

•9,2536 

02 

•l,64*f 

03 

-7.59UE 

02 

-B.736E 

02 

4.349E 

03 

5.521E 

00 

2,Pb5t*03 

& , QOE 

oo 

3.571t*03 

6.7ft>oE 

01 

2.166E 00 

2 ,725E 00 

-9,2536 

02 

"1.636E 

03 

*7*60«fc 

02 

-8,7586 

02 

U,375t 

03 

5.S99E 

00 

2,9u3t»03 

7.039E 

00 

3,6536-03 

6,926*. 

01 

2,9006 00 

ItSOOF O 0 

-9, one 

02 

->1.6b9fc 

03 

•7,6756 

02 

-8.91BF 

02 

4.591& 

03 

6,1996 

00 

3.2j7t»03 

3.075E 

00 

2.0116-03 

6,99;s£ 

01 

1,9196 00 

U200E 00 

-3.655E 

02 

* 1 , 666E 

03 

-7.698E 

02 

•8,9676 

02 

4 t 6?2E 

Oi 

9,9936 

00 

2,bb5tp03 

3.1O0E 

00 

1, 6096*03 

7,07oE 

01 

1.355E 00 

l.ooae on 

-3,2626 

02 

-U676E 

03 

-7.722E 

02 

-9.051E 

02 

4.767E 

03 

3,5006 

00 

l.816E*03 

2.592E 

00 

1 .395E-03 

7,i^2£ 

01 

l,073e 00 

8 .200£*0 i 

-2,9786 

02 

*l,66 f jE 

0 3 

-7.791E 

02 

-9.106E 

02 

4.055E 

03 

2,7736 

00 

1 , 039Ep»03 

2,1 1 BE 

00 

1,0996*03 

7 , 20jE 

01 

8* 550E-01 

8,9a3E*0l 

-2,7786 

02 

•U694E 

03 

-7.7S5E 

02 

•9.165E 

02 

4 # 929£ 

03 

2.1576 

oo 

1.1I9£*03 

2.310E 

00 

1,1996*03 

7 , 29&£ 

01 

7,0556*01 

ItOlOE Oo 

-2.5016 

02 

* 1 • 7 1 2E 

03 

•7,773£ 

02 

-9.395E 

02 

5.043E 

03 

1,9266 

Oo 

9.993E.04 

2.609E 

oo 

1.3506-03 

7 * 5 a ! e 

01 

7,0506-01 

9,266E-O t 

-2.3836 

02 

* 1 , 72 OE 

03 

*7,7816 

02 

-9,9226 

02 

5,096fc 

03 

1.821E 

00 

9 „«50fc*u4 

2.390E 

00 
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01 

7.596E-01 
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-2 , 021 t 

02 

• U7 42£ 
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-7,8056 
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03 
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00 
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00 
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01 
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02 
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03 

-7*8086 

02 

•9 , 639E 

02 

S.297E 

03 
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00 

1 « O25fc»04 
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oo 

7,685E-09 
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01 
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02 
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03 
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02 
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03 

1 , 79«E 

QO 
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7 ,49 i E* 

01 
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7,58<jE 

01 

6.943E-Q1 

2 «88SF»0 1 

-1.800E 

02 

-1.7b4E 

03 

-7.819E 

02 

•9.717E 

02 

5.3U2E 

03 

1,7936 

00 

9,3C>7fc*04 

7,452E> 

■01 

3,8676*09 

7,717E 

01 

5.700E-01 

0.000 

•1 ,666E 

02 

-1.773E 

03 

-7.839E 

02 

-9.8R9E 

02 

S.434E 

03 

1,9726 

ou 

7,64U*U4 

0,000 


0.000 

8,002E 

01 

6,2506-01 

0.000 

-1.0276 

02 

* 1 * 7^0E 

03 

•7.880E 

02 

-9.5236 

02 

5.532E 

03 

1,6196 

00 

6,370t*O4 

0,000 


0,000 

8r392E 

01 

4.7SOE-01 

0.000 

-1.192E 

02 

M.745E 

03 

•7.9J2E 

02 

-9.521E 

02 

5,83 n 

03 

1 ,2276 

00 
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0.000 


0,000 
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01 
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0,000 

•l.oeae 

02 

«l ,676E 

03 

-T.965E 

02 

-6.772E 

02 

b,691E 

03 

1.201E 

oo 

6 . 233 E -04 

o.ooo 


0.000 

8.959E 

01 

5,1006*01 

0,000 

-9,7036 

01 

•1.6B5E 

03 

•8.083E 

02 

-8.772E 

02 

5 t 7l4£ 

03 

1.3I7E 

00 

6,636E*04 

0,000 


0.000 

a,959£ 

01 

5,1016-01 

0,000 

•9.703E 

01 

-1.686E 

03 

-8.083E 

02 

-8. 7726 

02 

5,7i4fc 

03 

1 ,3186 

00 

fc.638E-04 

0,000 


0,000 
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CD»AG 


CF 

HC 

4,04(>E 

01 

1.0836 

02 

1 

,081E 

02 

2.6096-03 

5,016*#02 

4*04l£ 

01 

1.8536* 

01 
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01 
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4,691**02 

4,2*6* 

01 

5,9616 

00 

1 

,«57F 

02 

2,6446-03 

4,655**02 

4,26** 

01 

2.651E 

oo 

1 

■ 484E 

02 

2,6636-03 

4,596**02 

^*»36iE 

Oi 

1.S87E 

Oi 

1 

.6436 

02 

2,7656*03 

4.353E*02 

4,366* 

01 

9,8006* 

01 

1 

• eS2E 

02 

2,7716-03 

4,326**02 

4.43i* 

01 

9.3036 

00 

1 

,7456 

02 

2,8266-03 

4,2*5*1.02 

4»46o* 

01 

6.929E 

00 

1 

.S15E 

02 

2.8626-03 

4.236**02 

4*626* 

01 

1.9606 

01 

2 

• Cl IE 

02 

2,9026*03 

4.003E-02 

4.640* 

01 

t,7bie 

00 

2 

« 028E 

02, 

2,9016*03 

3,962Ei,0g 

4.7UE 

01 

8.984E 

00 

2 

.USE 

02 

2,8906*03 

3.7/1E-02 

4„73i* 

oi 

2.0346 

00 

2 

.1436 

02 

2»887E«03 

3 • 717£*02 

4,811* 

01 

9.3E4E 

00 

2 

,2366 

02 

2,862E*03 

3,355**02 

4,964* 

01 
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01 
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02 
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S.f62E 
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PAGfc s 


RAMJET performance 


ENGINE PERFORMANCE 


JNLfct 


»431, CLEF) ANGLE OF ATTACK 0.000 

-616, CLBF) MASS FUOn RATIO 0,0970 

■ «3l. CL8F-SEC/L0M) * AD0I1IVF DRAG COEFFICIENT... 0,0972 

-81B, (L6F»StC/LB M ) UNITING PRESSURE RFCOVEHY EFFICIENCY,,.. 0,I«89 

“.1729 DELTA PT2,,..., 0.1165 

».32B1 IOTAL PRESSURE RECOVERY - SUPERSONIC .... , 0.2890 

TOTAL PRESSURE RECOVERY « SUB5CUC ,,,,,, , 0,1512 
INLET PROCESS EFFICIENCY • SUPERSONIC ... , 0.8760 
regenerative -cooled engine PERFORMANCE INLET PROCESS EFFICIENCY > SUBSONIC. . .... 0.900A 

CALCULATED KINETIC ENERGY EFFICIENCY • SUPERSONIC... 0,9121 

STREAK THRUST,,.,,,,,,.,,,. 75160, (LBF) KINETIC ENERGY EFFICIENCY - SUBSONIC,.,., 0,8731 

net Thrust.,,,,,,.,.,, ,,,,,, 15107 , clufj enthalpy at pc> « supersonic,....,,., 0.52 

SPECIFIC IMPULSE,,.,,,,,,,*, 1696, (LBFi*SECKLBM ) ENTHALPY AT PC - SLRSONlC 31.70 

THRUST COEFFICIENT,, 0,0130 


CALCULATED THRUST,, ,,,,,,,,,, 
MEASURED THRUST,,.,,,,,,,,,,, 
CALCULATED SPECIFIC IMPULSE,, 
MEASURED SPECIFIC IMPULSE, ... 
CALCULATED THRUST COEFFICIENT 
MEASURED THRUST coefficient,. 


MOMENTUM AND FORCES 


INLET FRICTION D R AG, , ,,,,,,, 

INLET MOMENTUM CHANGE,,. 

COMBUSTOR FRICTION DRAG,,, 

COMBUSTOR STRUT DRAG,,., 

COMBUSTOR MOMENTUM CHANGE 

NOZZLE FRICTION DRAG, 

NOZZLE STRUT DRAG,,,,,,,.,,,,,, 

NOZZLE MOMENTUM CHANGE.,,..,,..,.,,,,,,,, 

NOZZLE PRESSURE INTEGRAL, 

EXTERNAL FRICTION Drag,. ...... 

external pressure integral,,,.,..,, 

total external drag,,,,,,,,, 

TOTAL' STRUT DRAG,,,,,,,, 

CA VI TV FORCE, , 

CALCULATED LOAD CELL FORCE 

MEASURED loao cell force, 
fuel vacuum specific impulse 


STATIONS 


nominal CORL leading edge,, 

SPIKE TRANSLATION,,, 

INLET THROAT,, 

CURL LEADING EDGE,,,,,,,,,, 
NOZZLE SHROUD TRAILING EDGE 
NOZZLE plug trailing edge., 

STRUT LEADING EDGE,,, 

STRUT TRAILING EDGE, 
COFBl'sTOR EXIT,,,,.,,,,.,,, 


COMBUSTOR 




FUEL- AIR RATIO,.,,.,,,.,,,, 

0*0000 

106,3 

(LBF) 

£QL I V AL£NC£ H MIO 

0.000 

• 734 • 9 

usn 

COMBUSTOR EFFrCIfcNCY, , .. , , 

0,000 

190.8 

C LBF ) 

TOTAL PRESSURE RATIO,,,.,,,,,,,,. 

0,2493 

, 6.52 

(LBF) 

COMBUSTOR EFFECTlVEWfcBSii,,,.,., ttif ••••• 

0,6076 

*4 » 

(LBF) 

INJECTOR DISCHARGE COEFFICIENTS 


20,47 

(LBF) 



0.00 

(LBF) 



306 , 

U 8 F) 

MOZZIE 


326 , 

(LBF) 



5 B.U 9 

(LBF) 

VACUUM 31 R 6 AH thrust COEFF IC XEM * C 6 ,,,, 

1.0568 

* 1148 , 

(LBF ) 

NOZZLE coefficient * CT , , , 

0.9962 

• 1206 , 

(LBF) 

PROCESS EFFICIENCY.,...., 

1.3163 

6,52 

(LBF) 

KINETIC energy EFFICIENCY 

1.0861 

* 1097 , 

(LBF) 



*2734 , 

(LBF) 



* 3120 , 

(LBF) 




FUEL INJECTORS 


34,884 

UN) 

injectors 

ST A 7 I0K 

2,616b 

u*o 

1 A 

40,400 

40,400 

(IN) 

IB 

43.601 

37.50V 

CIN) 

1C 

44,300 

75,840 

(IN) 

2 A 

51,076 

89,592 

(IN) 

2C 

46,250 

56,75/ 

(IN) 

3 A 

56*3 67 

67.366 

UN) 

3B 

58.55) 

67,356 

CIN) 

4 

47,101 


(DEGREES) 

(PSD 

(BTUXLBM 

<bTU/LHM) 



Reading 61 


t = 243.66 sec. 


Fuel equivalence ratios, <j), were higher 
than planned because the change in cap- 
tured mass flow with inlet spike position 
change was not accounted for in the 
pre-test selection of the fuel regulating 
pressures, 
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READING a 0061 SLOCK a 160 Til'S e 2«3,66? MACK 6,0 »I s 7<»&,2"9 Tf = PAGE 1 

RAMJET PERFORMANCE 










S u 

M M A 

6 Y 

R F l 

PORT 








p 


T 

H 


GAMKA 

rOUWT 

SONV 

MACH 

veu 

S 

*■/ A 

* 

A/AC 

Mjf* TM 

C 

IV AC 

PHI 

HAC 

WIND TUNNEL 


1 

0 5 

















O.OOfl 79b, 

249 

2993 

667 . 3 ( 

792) 

1.2930 

26 

,95b 

2578 












O.OOo 0, 

306 

406 

-31, S( 

97) 

1,3969 

28 

,954 

987 

5.991 

5914 

1.827 

D 1 1 0S9S 

13.037 

0.4950 

2519 

9.739 

187,5 



SPIKE TIP N8 


2 

0 6 

















0.600 19. 

067 

2992 

667. 3C 

792) 

1.2929 

28 

,954 

2578 












0.600 17, 

469 

2933 

649 * 3 ( 

775) 

1.2940 

28 

0 954 

2554 

0,372 

950 

2,078 

0.10S9B 

13,937 

0,4950 

2612 

1,564 

194,4 



WIND TUNNEL 


3 

0 0 

















O.OOo /"5, 

2419 

2993 

667 »3 { 

792) 

1,2930 

28 

,955 

2576 












O.OOo 0, 

413 

413 

*29, 6( 

99) 

1,3989 

28 

,954 

996 

5.930 

5900 

1,827 

0*11074 

10,001 

0,4950 

2630 

10,164 

10/, 3 



SPIKE TIP NS 


4 

0 0 

















0,600 19, 

087 

2992 

667,3( 

792) 

1,2929 

28 

,954 

2576 












0,60o 17, 

301 

2926 

647. m 

7?3) 

1 ,2960 

28 

.954 

2551 

0.392 

1000 

2.078 

0.11074 

10.001 

0.4950 

2630 

1.720 

187.3 



INLET THROAT 


5 

0 6 

















40,400 252. 

124 

2»73 

631, 4( 

757 ) 

1,2906 

28 

,954 

2529 












40.400 13, 

582 

1455 

230, 3( 

3S9) 

1.3505 

26 

,$54 

1837 

2.438 

4400 

1.889 

0.69661 

13.037 

0,0584 

2104 

62,557 

156.6 



INLET UPNR8K 


6 

0 3 

















40.40o 252, 

134 

2073 

63l,4( 

7$7) 

1,2968 

26 

.954 

2529 












60.400 13, 

361 

1398 

215, 3( 

3/|R) 

1.3538 

26 

,934 

1803 

2,531 

4563 

1,809 

0,61692 

13,037 

0,0642 

2125 

57,927 

158,2 



INLET DNNRSK 


7 

0 4 

















40,400 114, 

536 

2873 

631.4C 

7S7) 

1,2960 

28 

,954 

2529 












60,400 97, 

070 

2771 

600. 9( 

726) 

1,3001 

26 

,954 

2467 

0,496 

1233 

1.943 

0,61692 

13.037 

0.0642 

212S 

15.673 

158,2 



COMBUSTOR 

0 

8 

1 4 

















40,41o 146. 

572 

3256 

634, OC 

9j6) 

1,2798 

27 

.740 

2733 












40.4lo 27, 

804 

222« 

310. 8< 

59’) 

1.3147 

27 

.742 

2289 

1,757 

4022 

2.052 

0.90287 

13.503 

0,0504 

2104 

56,434 

155,0 

0.15 

0,61 

CQWBU3TOR 

0 

9 

2 4 

















40.650 133, 

893 

3415 

632. 3( 

963) 

1,2719 

27 

.933 

2761 












40.65o 32. 

518 

2469 

336. 9( 

676) 

1.3034 

27 

.936 

2403 

1.600 

3844 

2.067 

0.90612 

13.503 

0,0581 

2097 

54.251 

155,3 

0,15 

0,02 

COPSUgTot* 

0 

10 

3 202 

















41.120 122. 

675 

3545 

628.5(1002) 

1,2650 

28 

.102 

2817 












41.120 42. 

279 

2812 

369, 9( 

772) 

1,2906 

26 

,108 

2534 

1.364 

3456 

2.077 

0.90361 

13.503 

0,0563 

2002 

40,52/ 

154.2 

0.15 

1.00 

COHBUsTOR 

0 

U 

u 200 

















41.50o 117, 

7S1 

3536 

625, 5( 

999) 

1,2653 

28 

,102 

2813 












41.500 SO. 

809 

2950 

933. SC 

8 1 5 ) 

1.2856 

28 

.108 

2390 

1,197 

3099 

2,079 

0.66960 

13,503 

0.0S93 

2073 

42,850 

153.5 

0 , 15 

1,00 

COMBUSTOR 

0 

12 

5 200 

















41.630 116, 

201 

3533 

62A.5C 

990) 

1.2654 

28 

« 1 02 

2812 












61.630 S3. 

205 

2965 

W.8C 

836) 

1.2846 

28 

,106 

2604 

1.151 

2999 

2,080 

0.68276 

13.503 

0,0597 

2072 

41,137 

153.5 

0.15 

1,00 

COMBUSTOR 

0 

13 

6 21 

















62,l2o 101. 

580 

3520 

620. AC 

99") 

1.2656 

28 

• 102 

2608 












42.120 33. 

944 

2772 

377.3C 

760) 

1,2919 

26 

.108 

2517 

1,386 

3487 

2.088 

0,60996 

13.503 

0,0620 

2003 

46,059 

148,3 

0,15 

1,00 

COMBUSTOR 

0 

14 

7 21 

















42.46q 65. 

710 

35 1 1 

617. SC 

991) 

1.2057 

28 

• 102 

2604 












42«46o 3d. 

493 

2919 

923. 7( 

0()b) 

1.2868 

20 

,107 

2576 

1,208 

3113 

2,100 

0,82189 

13.503 

0,0641 

1906 

39,767 

141.0 

0,15 

1,00 

COMBUSTOR 

0 

IS 

6 21 

















42.620 70. 

953 

3507 

61 6,2 ( 

99O) 

1.2657 

20 

.102 

2803 












42.62o 3S , 

124 

2944 

431, 7( 

813) 

1,2859 

28 

,107 

2568 

1,174 

3038 

2.105 

0 ,80790 

13,503 

0.0653 

1802 

30.115 

137,9 

0.15 

1,00 

COMBUSTOR 

0 

16 

9 21 

















43,605 57. 

107 

2770 

6 1 4 * 6 C 

8 1 2 ) 

1 * 3025 

25 

.820 

2636 












43,605 26, 

441 

2308 

464.5C 

66") 

1.3180 

25 

.821 

2420 

1,138 

274 1 

2.170 

0.7301 0 

13,568 

0.072b 

1647 

31,097 

121.4 

0.30 

0.11 

.COMBUSTOR 

0 

17 

10 21 

















43,615 59, 

392 

2621 

614.0C 

76*) 

1,3093 

25 

,670 

2576 












43.615 26. 

353 

2155 

464. 7C 

6 lB) 

1,3251 

25 

,670 

2352 

1.164 

2738 

2,161 

0.7269J 

13,566 

0,0727 

1645 

31,011 

121,2 

0.30 

0,02 

COMBUSTOR 

0 

18 

n si . 

















43,660 50, 

360 

2596 

613.7C 

7s9) 

1.3105 

25 

,648 

2568 












43,600 25, 

700 

2131 

464 .**( 

61 0 ) 

1.3262 

25 

,646 

2341 

\ , loti 

2733 

2.159 

0. 72673 

13.568 

0,0730 

1634 

30,620 

120.5 

0.30 

0,00 



PACE -0 


READING s 0061 BLOCK S.l&o tImE a 243,662 MACH 6.0 p I = 74S,2“4 Tt = 2992.5 


P T H GAUM 

H* COMBUsTOR 0 19 12 21 

!-*««. 3to 48.201 2566 bO*s .7 f 7s0l 1.3114 

°69,3l0 23,269 2169 472, 7( 6i«) 1,325« 

COMBUsTOR 0 20 13 21 

99,800 93,276 2597 598, 9( 793) 1,3121 

99,BOo 21.315 2196 970. 9( 6jS) 1,3257 

COMBUSTOR 0 21 19 21 

96.260 90,095 2979 576.57 879) 1,2919 

96.260 26,952 2706 989, ot 787) 1,3006 

COMBUSTOR 0 22 15 21 

96,900 92,993 2552 576, 5( 7a3) 1,3110 

96,900 26,996 2282 989, 6t 6s7) 1,3201 

COMBUsTOR 0 23 1 6 21 

97,115 92,101 2961 567, 9( 7 1 E> 3 1.3198 

97,115 29.887 2166 973, 3( 621) 1,3296 

COMBUsTOR 0 29 17 21 

97,310 91,809 2999 565,17 7i 0) 1,3155 

97,31ft 29,326 2193 969,07 <> 1 « ) 1.3258 

COMBUsTOR 0 25-18 21 

98.110 39,165 2916 556.97 7ol) 1.316S 

98.110 19,839 2096 939,07 58") 1,3292 

COMBUgTOR 0 26 19 21 

99,640 36.099 2368 590,97 605) 1,3181 

99,6*0 13,725 1866 383.17 5 2 8) 1,3359 

COMBUSTOR 0 27 20 21 

31.090 32,531 2818 528,57 7 0 0) 1,3153 

51.09 0 9,627 1792 331,77 So«> 1.3379 

COMBUsTOR 0 28 21 21 

51,620 33.163 2331 529,97 t>V*) 1,3191 

51.620 8.129 1692 310,87 9 fc 0) 1,3953 

COMBUsTOR 0 29 22 21 

53.030 32,623 2299 516.77 6&2) 1.3206 

53.030 6.631 1538 282,87 928) 1.3505 

COMBUsTOR 0 30 23 21 

55,130 31,895 2261 506.67 65I) 1,3217 

55,130 9.725 1399 290, 7( 386) 1,3582 

COMBUsTOR 0 Si 29 2i 

55,63o 31,852 2259 509.67 6«9) i,32j9 

55,630.' 9.696 1387 238, 8( 38“) 1.3586 

COMBUsTOR 0 32 25 21 

55.760 31.135 2273 509,07 655) 1,3210 

55.76 0 9.608 1902 236.57 3s8) 1.3576 

COMBUsTOR 0 33 26 9 

56.380 29,659 2960 501,67 7j2) 1,3123 

56.380 9,199 1686 229.57 4al) 1,3960 

COMBUsTOR 0 34 27 21 

57.14 0 30.419 22b8 498,77 6s3) 1,3211 

57.140 2,754 1227 182, t C 3s7) 1,3675 

COMBU3TOR 0 35 28 21 

58.565 32,313 2225 u<J«,o7 64O) 1,3229 

58,56s 2.295 J1I8 159,57 3o&) 1,3740 

COMBUsTOR 0 36 29 4 

56.620 28,087 2322 493.97 67O) 1,3164 

58.620 2,820 1296 18q,2( 3s*) 1,3628 

COMBUsTOR 0 37 30 3 

58.760 28.389 2312 493,57 666) 1.3189 

56.760 2.749 1277 177.67 JsD 1,3640 


nflLM SOaV mACH VFL S m/A * A/aC 

25,644 2555 

25,640 e353 1,096 2579 2.171 0.70005 13,Sb6 0,n?57 

25.644 2545 

25,694 2349 1.080 2536 2.17b 0,68302 13,568 0,0775 

26 . 1 9 7 2703 

26.198 2587 0,818 2116 2,218 0,63566 13,568 0,0833 
25,717 2543 

25,717 2«13 0,869 2006 2,176 0,63115 13,568 0,0839 
25,o55 2504 

26,bS5 2358 0.920 217J 2.167 0,60439 13,568 0,0876 

25.645 2497 

25.645 2347 0,934 2193 2.186 0,59441 IS.SbB 0,0891 
2§«&44 24*33 

25.644 2296 1,055 2424 2.167 0,54327 13,568 0,0975 

25.644 2960 

25.643 2199 1,278 2810 2.167 0,41996 13,568 0,1263 

25.732 2479 

25.732 2152 1.458 3137 2,180 0.34088 13,568 0,1554 
25,657 244! 

25,657 3069 1,584 3276 2,168 0.31880 15,568 0,1662 

25.646 2423 

25.64b 2006 1.705 3421 2,164 0.27171 13,5b8 0,1950 

25.644 2407 

25,641) 1916 1,904 3647 2,162 0.22270 13,568 0,2379 

25,644 2403 

25,643 1911 1,908 3647 2.161 0,21360 13,568 0,2480 
25,664 2412 

25,664 '1920 1,905 3658 2.165 0.21137 13,568 0,2506 

25.857 2492 

25.857 2026 1,821 369q 2,203 0.16301 13,560 n,32SO 
25,675 2909 

25,675 1802 2,208 398o 2.166 0,15577 13,568 0,3401 

25.648 2389 

25.648 1726 2,371 4091 2.155 0,14402 13,568 0.367b 
25,744 2432 

25.74a 1847 2,145 3962 2,178 0.14359 13,5b8 0,3609 
25.735 2427 

25,7iu 1034 2,167 3975 2.176 0,14253 13,568 0,3717 


hUMJM L I V AC Phi fcTAC 

1539 26,061 113.4 0,30 0,00 
1493 26,933 110.0 0.30 0,00 
1457 20,904 107,« 0,30 0,31 
1459 20,466 107,5 0.30 0,05 
1474 20.388 108,6 0.30 0,01 
1480 20,260 109,1 0.30 0.00 
1517 20.463 111.8 0,30 0,00 
1629 18.31b 120,1 0,30 0,00 
1706 16,620 125.8 0,30 0,06 
1727 16.230 127,3 0.30 0,01 
1774 14,445 130.7 0,30 0,00 
1026 12.623 134.6 0,30 0,00 
1836 12,105 135.3 0,30 0,00 
1039 12,017 135,5 0,30 0,01 
19u5 9,347 140,4 0,30 0,13 

1918 9.635 141,4 0,30 0,02 

1937 9,157 142.7 0,30 0.00 

1937 8,641 142,8 0,30 0,06 

1958 b.bOo 142,9 0,30 0.06 



Original’ page is? 

OP POOR QUALITY 


RE&OInG O 0061 BLOCK = 160 TlvE s 2u3,fi62 MACP 6,0 PI a 7"S,2"9 TT a 299P.5 


PAGE 3 



P 

T 

h 


f$A^A 

HOU^T 

60NV 

1-lAtH 


S 

pi /A 

Yi 

A/AC 

hO^l K 

0 

I V A C 

Pnl 

tTAC 

C0P8Us T 0P 

0 

36 

31 21 
















56.600 

26*716 

2337 

*93 , 2 C 

6?“) 

1*3177 

25,761 

243 & 












58.600 

1*969 

1202 

!«/. 7( 

3 2 9) 

1,3662 

25,76) 

j 702 

2,33" 

4)56 

2*103 

0,14413 

13,560 

0,3875 

1939 

9,314 

1*2,9 

0.30 

0,07 

COHBUSTDP 

0 

39 

32 21 
















59,120 

31,160 

223a 

"92,5c 

643) 

1,3224 

25,661 

2392 












59,12o 

1.687 

I0a9 

135, 9( 

206) 

1,3778 

25,061 

1673 

2,52" 

4224 

2,159 

0,14368 

13,566 

0,3687 

1941 

9.432 

1"3.0 

0,30 

0,01 

COMBUSTOR 

0 

40 

33 21 
















59.30 6 

52.715 

2217 

491 .«?( 

637) 

1.3232 

2b * 64fe 

2305 












59,306 

1,703 

1042 

138.5C 

204) 

1*3763 

25.646 

1660 

2,521 

4205 

2,153 

0,14341 

13,560 

0,369" 

- 1942 

9,372 

1"3.1 

0,30 

0,00 

COPBUsTOR 

0 

41 

3" 21 
















60.070 

3a, 003 

2209 

990.3C 

63^3 

1*3235 

25*644 

2381 












60.07Q 

2,067 

1072 

1«7.9C 

293) 

1,3766 

25.644 

1691 

2,a«r 

4139 

2*149 

0.14116 

13,560 

0.3753 

1946 

9.080 

143," 

o,30 

0,00 

COK&UsTOR 

0 

42 

35 21 















61,090 

3a,6a2 

2202 

488 ,0 C 

6i3) 

1.3237 

25,644 

2377 

• 











61,09a 

1.912 

1037 

138, 2C 

263) 

1,3785 

25,643 

1665 

2.513 

4184 

2.147 

0,14026 

13*568 

0.3777 

1950 

9,120 

i"3 , 7 

0.30 

0,00 

CCPflUsTDR 

0 

43 

36 5 
















63,100 

£6,236 

2420 

983,7 C 

699) 

1*3135 

25,573 

2472 












63,100 

3,150 

1424 

1 76 • 6 { 

393) 

1*3544 

25*873 

1925 

2,036 

3920 

2,192 

0,14514 

13,568 

0,3650 

1948 

0.041 

143,5 

0.30 

0,14 

COl'BUsTOR 

0 

44 

37 4 













60,52o 

29,064 

2352 

46 0 , 9 ( 

678} 

1*3166 

25.613 

2442 












60,52o 

2,969 

1321 

1 65 .6 f 

363) 

1,3600 

25,613 

1861 

2,13" 

3972 

2.177 

0.14907 

13.560 

0.3553 

1945 

9,203 

1 "3 , " 

0,30 

o.u 

COHBOsTOR 

0 

45 

3b 5 















66.980 

17.756 

2905 

475*5 ( 

640) 

1.2905 

26.402 

2657 












66,98o 

9.39a 

2202 

247 ,6 C 

623) 

1.3150 

26,403 

2335 

1,446 

3377 

2,261 

0,14131 

13,560 

0.3749 

1942 

7.415 

1«3.1 

0,30 

0.47 

COBSUsTQR 

0 

46 

39 3 















6/. 360 

16.207 

2946 

474. 6C 

®6 1 ) 

1*2883 

26,451 

2672 












67.360 

5,263 

2273 

255. 0< 

645) 

1*3120 

26,452 

2360 

1,400 

3315 

2,271 

0*13137 

13,566 

0,4032 

1941 

6,76? 

143.1 

0,30 

0,50 

COMBUSTOR 

RE&EN 

47 

40 5 















67,360 

16,207 

3515 

87l,9fl0fl9) 

1.2649 

26*442 

269) 












67,36o 

7.263 

2955 

977 , 1 C 

8fcJ) 

1*2076 

26*451 

2674 

1,168 

3122 

2,332 

0,13137 

13,566 

0,4032 

2067 

6,374 

152.3 

0.30 

0,50 

NOZZLE AE 


48 

"1 2 








. 







89.596 

16.207 
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»3 a 09 it 

02 

• 2 ♦ 9U 9E 

03 

7,3*18 

01 

0. 200E-01 

1.1336 

Oo 

-a, 995k 

02 

•2.917E 

03 

7t 4*4* 

01 

6,5616*01 

8.050F' 

•o 1 

•2.542k 

02 

•2.991F 

03 

7.S09E 

01 

6.4006*01 

7.2066' 

•Oi 

.•2,512k 

02 

• 2,9ti 4k 

03 

7.5flaE 

01 

5 ,462£*0 1 

3.0006' 

» 0 j 

•2,320£ 

02 

•2,956k 

03 

7,564* 

Oi 

5.457E-01 

2,9776 

-Ol 

•2,322k 

02 

•2,9bbE 

03 

7,717k 

01 

3.800E-01 

0.000 


*2, 224k 

02 

•2.960E 

03 

3 t 00gE 

01 

2,9506-01 

0.000 


*2,0 89k 

02 

•2.909E 

03 

6i39 2 e 

01 

3,150£*01 

0.000 


*1 # 959E 

02 

•3#115E 

03 

6,673k 

01 

3,2506*01 

0.000 


• ueftae 

02 

"3tll7E 

03 

8.959k 

01 

3.700E-01 

O.ooo 


-i.604£ 

02 

»M19E 

03 

8,960* 

01 

3,7016-01 

0.000 


■i,bo«e 

02 

• 3 * 1 19E 

03 


PT s 745.244 H » 2942.5 


U*JB 


Q*oe 


CAWAIL 

p-ia/pso 

P-IB/PTO 

1.H39E 

03 

•l,620t 

03 

4,3u4k 

03 

1 ,220k 01 

6,3906*03 

1 .239E 

03 

•1,5216 

03 

9,3«9£ 

03 

1,226k Oi 

6 , 3906*03 

1.241E 

03 

-1.526E 

03 

9,375k 

03 

1 , i 62k 01 

6,0516-03 

1.252E 

03 

•1.564F 

03 

9,b91t 

03 

6,213k 00 

3.234t»03 

1.255E 

03 

-1,5786 

03 

9.672E 

03 

5.0556 00 

2,6316*03 

1.2586 

03 

-1.595E 

03 

4,7b7E 

03 

3,725k 00 

1,9396-03 

1.2606 

03 

• 1 ,012E 

03 

4.0S5E 

03 

3,606k 00 

1 .677E-03 

1.2626 

03 

• l ,626E 

03 

4,929k 

03 

3,506k 00 

1 ,6256*03 

1.2656 

03 

-1.644E 

03 

5,043& 

03 

2,540k 00 

1.326E-03 

1.2666 

03 

-1 .6516 

03 

5.096E 

03 

2 « 1 1 4 F. 00 

1 , 1 006*03 

1.269E 

03 

-1.672F 

03 

5, 280k 

03 

1,691k 00 

8 , 803£»04 

1.270E 

03 

•1.674F 

03 

5.297* 

03 

1 ,650k 00 

8.568E-04 

1.8716 

03 

•1,6656 

03 

5.382k 

03 

1,408k 00 

7.330E-04 

1.2716 

03 

• 1 ,6656 

03 

5,302k 

03 

1,4076 00 

7.323E-04 

1 .2736 

03 

•1.7C7E 

03 

5,434k 

03 

9.796k-01 

5,0996-04 

1.2766 

03 

-1.7086 

03 

5.532E 

03 

7,605k*01 

3.956E-04 

1.2786 

03 

-1.6576 

03 

5,637k 

03 

0 , 1 20t»01 

4.2276*04 

'1.2606 

03 

-1.837E 

03 

5.691E 

03 

6,37ee*oi 

4.J61E-04 

-1.2826 

03 

•1.3376 

03 

5.714k 

03 

9.536E-01 

4.965E-04 

■ 1 .2626 

03 

-1.8376 

03 

5 , 7 1 4£ 

03 

9,5405*01 

4 . 9666*04 




PAGE 5 

P*OB/PSQ 

P-OB/MO 

1 ,406k 

01 

7. 7346*03 

1.496E 

oi 

7.787E-03 

1*5478 

01 

8,0516*03 

B.570E 

00 

4.3616*03 

7 * 733E 

00 

4,0356*03 

6.761E 

00 

3,5196*03 

b ,652k 

00 

3,0466-03 

4.790E 

00 

2,4986*03 

3.156k 

00 

1,6446*03 

2 ,920E 

00 

] ,5206*03 

2.075E 

00 

1 ,0806*03 

1,850k 

00 

9.6726*04 

/.733E* 

■ 01 

4,0256*04 

7.676E- 

•01 

3,995E*04 

0*000 


0,000 

0.000 


0,000 

0.000 


0,000 

0,000 


0,000 

0,000 


0.000 

0,000 


o.ooo 
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READING 

X 

4 . 0 U 0 E 
4.04JE 
4, O 65 E 
4iU2E 

a. iSoE 
4 .I 63 E 
4.212E 
4.24<,F 
4i262E 
4.361E 
«#36 2 E 
4.3686 
4,43jE 
4.48QE 
4#626E 
4.64oE 
4.712E 
4.73ie 
4.6 1 lE 
4.9*45 

5, IO 9 E 
5.I62E 
5 * 3 0 3 E 
5.5136 
5 • b 63 E 
5.576* 
5.638E 
S,71i}E 

b . 857E 
Sf 6 feae 
b.878E 
5 f flBaE 
5.9126 

5*9S5E 

6 f D07E 

6,1095 

6i3UE 

6*4525- 

6. t98E 

0.736E 

6,74 0 6 
o f 76 oE 
b.92 6 t 

6 9 99 3 E 
7.070E 
7.1426 
7 1 2 O 3 E 
7.296E 
7 1 30 1 E 
7.49<|6 
7.509E 
7.5646 
7.58*6 
7*7 I 7 E 

8f002F 

8.59 2 fc 


a 0061 BLOCK a.UO e 243.66<> ^ AC H 6.0 PT < 74b , ^9 T7 


299*.b 


PAGE 6 


ODMG CpRAG CF 


HC 


01 

i.osoe u2 

1 

090F 

02 

2, 483E*03 

4 

,7u7t-02 

01 

l.aeofc-oi 

1 

09ie 

02 

2*9515.03 

h 

,5016-02 

01 

4,61 IE 00 

1 

1386 

02 

3,0196-03 

/ 

,0506-02 

01 

4.756E 00 

1 

225e 

02 

3,184£*Q3 

7 

.7)56-02 

01 

6,6196 00 

1 

2?1E 

0 2 

3.317E-03 

7 

,4556-02 

01 

2.146E 00 

1 

313* 

02 

3«335fc*03 

b 

.0096-02 

01 

8,390fc 00 

1 

3976 

02 

3 • 3 1 JE*G3 

b 

,3006-02 

01 

S.B37E 00 

1 

4556 

02 

3 . 442fc*Q3 

b 

.0136-02 

01 

2.576E 00 

1 


02 

3,4906*03 

5 

a bbbE-02 

01 

1.5046 01 

1 

63ie 

02 

3.8926*03 

3 

• 995E.02 

oi 

1.39«E-01 

1 

6336 

0 2 

3,4246*03 

4 

.6916-02 

01 

8.127E-01 

1 

641* 

02 

3,3456*03 

4 

.742E-02 

01 

7.S77E 00 

1 

71 7E 

0 2 

3,4426.03 

4 

161E-02 

01 

5,652E 00 

1 

773* 

02 

3,4895*03 

3 

.6206-02 

01 

1.0926 01 

1 

9225 

02 

3.5256-03 

3 

.9O0E-02 

01 

1.306E 00 

1 

9356 

02 

3.7676*03 

3 

,5506*02 

01 

6,5606 00 

2 

00 IE 

02 

3,5336*03 

3 

,7336-02 

01 

1,7006 00 

2 

0 18£ 

02 

3 , 4846*1)3 

S 

•745E-02 

01 

6,926E 00 

2 

0876 

0 2 

3,4056*03 

3 

, 438E-02 

01 

1.2196 01 

2 

2096 

02 

3.2106*03 

2 

, 8096-02 

01 

9.923E 00 

2 

3096 

02 

3,0625*03 

2 

.2706-02 

oi 

3.358E 00 

2 

3426 

0 2 

3,0896*03 

1 

, 996E-02 

01 

8,1916 00 

2 

4246 

02 

2.9276*03 

1 

,7566-02 

01 

1,0296 01 

2 

5276 

02 

2,7856*03 

1 

,3886-02 

01 

2.186E 00 

2 

5496 

02 

2,7636*03 

1 

.374E-02 

01 

5,501 E*0 1 

2 

5546 

02 

2,7566*03 

1 

•3566-02 

01 

1,3036 00 

2 

566E 

02 

2.6616*03 

1 

.1996-02 

01 

1,5066 00 

2 

5816 

02 

2,77B6*03 

8 

.6476-03 

01 

2.6746 00 

2 

6086 

02 

2,5086*03 

7 

.8816-03 

01 

t,S89e«0l 

2 

8106 

02 

2.5036*03 

9 

.2576-03 

01 

4.009E-01 

2 

6146 

02 

2,6106*03 

8 

,8226-03 

01 

2.726E-01 

2 

6166 

02 

3.2716*03 

5 

.930E.03 

01 

9»796£»0 1 

2 

6265 

02 

2.5B9£»03 

6 

,2576-03 

01 

6,8216.01 

2 

6336 

02 

2,4436*03 

b 

.7456-03 

01 

2.0T5E 00 

2 

6546 

02 

2,4136*03 

7 

,5596-03 

01 

2.850E 00 

2 

6826 

02 

2.379£*03 

7 

, 1 24E-03 

oi 

S.569E 00 

2 

7386 

02 

2 ,4296*03 

1 

,0026-02 

01 

4.174E 00 

2 

7606 

02 

2 ,6506*03 

9 

,0456-03 

01 

7.110E 00 

2 

6515 

02 

2.7646-05 

1 

,2896-02 

01 

1,0206 00 

2 

8615 

02 

3,2006*03 

1 

.O08E-O2 

01 

1.1146.01 

2 

862E 

02 

3,2136-03 

1 

,0756-02 

01 

5,5786-01 

2 

8685 

02 

3,2116*03 

1 

,0726-02 

01 

4,369£ 00 

2 

9115 

02 

3 , 068E-O3 

7 

.531E-03 

01 

1,4976 00 

2 

9265 

02 

3.0396-03 

6 

.9196-03 

01 

1,6236 00 

2 

943E 

02 

2, 998{*»03 

b 

, 059E-03 

01 

1,4086 00 

2 

9575 

02 

2,9736*03 

5 

.6546-03 

01 

1.1216 00 

2 

9665 

02 

2,9466*03 

b 

.1686-03 

01 

1.5286 00 

2 

9835 

02 

2,8736*03 

3 

.9636-03 

01 

6,0626-01 

2 

9895 

0 2 

2,8496*03 

3 

.6196-03 

01 

1.9106 00 

3 

0065 

02 

2.7896*03 

2 

• 921E-II3 

01 

1.603E-01 

3 

0105 

02 

2.7766*03 

t 

,7716-03 

oi 

6,698£-0 1 

3 

6175 

02 

2,6866*03 

1 

.994E-0J 

01 

1.097E-03 

3 

0J7F 

02 

2 ,6856*03 

1 

.939E-03 

01 

3.3936-01 

3 

0205 

02 

2,6606*03 

1 

,7896-03 

01 

5,7146*0 1 

3 

0265 

02 

2,6016*03 

1 

.« /OE-03 

01 

5.6996-01 

3 

0315 

02 

2 0 5946»0 3 

1 

.5338-03 
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OP POOR QUALITY 115 


PAGE 7 


REAOInG » 0061 BLOCK a HO TImE a 2«3,668 MACH 6,0 PI a 7«5.2«V H a 2998,5 

X ' DDftAQ CDRAG CF «C 

8,673E 01 3,OflOE»Ol 3.035E 02 2,5676«03 WS61E-03 

B.959E 01 1,326£*01 3,036E 02 2.S9BE-Q3 1.713E-03 

8,96oE 01 0,000 3.0366 02 2.596E*0S 1.713E-03 
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READING 6 006J BLOCK »_ 160 T Im6 b 243,662 MACH 6,0 Pi c 745,249 TT = 2992,5 


PACE 8 


RAMJET PERFORMANCE 


ENGINE PERFORMANCE 


INLET 


CALCULATED thrust. ■ ...... . . f , T . B . f . 

MIM <*4 71 f 

(LBF) 

(LBF) 

measured thrust 

. . , . . *451* 

CALCULATED SPECIFIC IMPULSE. . 


(LBF-SEC/LBM) 

CLBF-8EC/L8M) 

MEASURED SPECIFIC IMPULSE,.,,,,.,,, 

.till v 32 36 . 

CALCULATED THRUST COEFFICIENT...... 

IMM *,1669 

MEASURED THRUST COEFFICIENT. 

i l a « • *al726 



REGENERATIVEbCOOLEO engine PERFORMANCE 
CALCULATED , 


STREAM THRUST,,, .............. 2561, 

net thrust. -252. 

SPECIFIC IMPULSE...., -1922, 

Thrust COEFFICIENT.,,,.,,,,,,,,,,,, »,1010 


(LBF) 

(LBF) 

(LBR-BEC/LBM) 


ANGLE OF ATTACK 0,000 

MASS FLOw RATIO,, 0,4950 

ADDITIVE DRAG COEFFICIENT 0.0976 

LIMITING PRESSURE RECOVERY EFFICIENCY,,,, 0.1515 

DELTA PT2 , , 0,1134 

TOTAL PRESSURE RECOVERY • SUPERSONIC 0,3383 

TOTAL PRESSURE RECOVERY « SUBSONIC, 0.1537 

INLET PROCESS EFFICIENCY ► SUPERSONIC,,,, 0.8903 
INLET PROCESS EFFICIENCY - SUBSONIC. .... . 0,9042 

KINETIC ENERGY EFFICIENCY - SUPER80NJC, . . 0.9074 
KINETIC ENERGY EFFICIENCY - SUBSONIC,,,,, 0,8618 
ENTHALPY AT PO • SUPERSONIC.............. -2.01 

ENTHALPY AT PO * SUBSONIC,.. 29.07 


momentum and forces 


inlet friction drag,,^,,,**^ 


• » 1 09 »0 

(IBP) 

INLET MOMENTUM CHANGE . , t 


;; * 709*2 

(tap) 

(IBP) 

(LBF) 

combustor friction DRAG, 


#l i?f.2 

COMBUSTOR STRUT DRAG. , 


tt *12,64 

-COMBUSTOR MOMENTUM CHANGE,,,,. 


a , alb2| 

(LBF) 

(LBF) 

NOZZLE FRICTION DRAG,,,, 


’ ’ 17*46 

NOZZLE STRUT DRAG, 


. . *0,00 

(LBF) 

N0Z2LE MOMENTUM CHANGE.....,,, 


400. 

(L8F) 

NOZZLe PRESSURE INTEGRAL.. «... 


»• 416, 


EXTERNAL FRICTION DRAG, 


•« 59*02 

% bwr 4 

( LBF) 

EXTERNAL PRESSURE INTEGRAL.,,. 


* • *1 152 g 

(LBF) 

(IBP) 

TOTAL EXTERNAL DRAG .I!" 


* • *121 1 * 

TOTAL STRUT DRAG*,.,.,.,,,,,,, 


■* *12*64 

(L0F i 

CAVITY FORCE 


,, *1043, 

v usr 4 

f lbfi 

CALCULATED LOAD CELL FORCE,,,. 


M *2725, 

CLBF) 

(LBF) 

MEASURED LOAD CELL FORCE,,,... 


,, *2685, 

FUEL VACUUM SPECIFIC IMPULSE 

0,0, 

0,0t 


COMBUSTOR ' 


FUEL-AIR ratio 0.0096 

EQUIVALENCE RATIO.. 0,297 

COMBUSTOR EFFICIENCY....,...,.,. 0.497 

TOTAL PRESSURE RATIO, .... ................ 0.0643 

COMBUSTOR EFFECTIVENESS.,.., ,,,,, 0.3392 


INJECTOR 0I8CHARGE COEFFICIENTS 0,7167, 0,6013. 

NOZZLE 

YACUUM STREAM THRUST COEFFICIENT • C9.,,. 0.9757 


NOZZLE COEFFICIENT - CT......... 0.9006 

PROCESS EFFICIENCY,,,,. 0.9937 

KINETIC ENERGY EFFICIENCY..,,,.,. 0,9461 


STATIONS 


FUEL INJECTORS 


nomin a l COWL LEADING EDGE,. 
SPIKE TRANSLATION,, ,,,,,,,, 
INLET THROAT,,.,., 

COt»L LEADING edge.., 

NOZZLE SHHOUO TRAILING EDGE 
NOZZLE PLUG TRAILING EDGE,, 
STRUT LEAOING EDGE, 

STRUT TRAILING EDGE,,,,,,,, 
COMBUSTOR EXIT 


34,666 (IN) 

JNUeCTORS 

station 

VALVE 

2,6205 (IN) 

u 

40*400 

A 

40,400 (IN) 

IB 

43,605 

B 

37,504 (IN) 

1C 

44,300 


7S,8(|4 (IN) 

24 

51.060 


89,596 (IN) 

2C 

46*250 


58,760 (IN) 

3A 

56,370 


67,360 (IN) 

36 

58,555 


67,360 (IN) 

4 

47,105 



(DEGREES) 

(RSI) 

(BTU/LBM) 

iBVJ/LBH) 



Reading 61 


t = 246.36 sec. 


<j>'s were higher than planned, 


11 ? 



FADING = 

0061 

block 

= .H3 

iM 

a 246,362 11 AC 

H 6 A 

H* 















« u 

CO 

P 

T 

H 


GAMk A 

hOLM 

50NV 

MM) TUNN£L 

l 

0 5 



0*000 

748,499 

2994 

667, 6C 

793) 

1,2930 

20,956 

2S78 

0 , OOo 

0,386 

406 

-31.5C 

97) 

1,3969 

28,953 

987 

$P J«£ TIP 

US 

2 

0 6 




0*600 

19,100 

2993 

667 * 6 ( 

793) 

1,2929 

26,954 

257P 

0 • 6 0£> 

17.482 

2934 

649,6( 

775) 

1,2946 

26,954 

2554 

►UNO t'ANNEU 

3 

0 0 





0*000 

745,499 

2994 

667, 6( 

793) 

1,2930 

26.955 

2578 

0*000 

0,414 

413 

-29*?C 

99) 

'1,3909 

26,954 

996 

SPIKE TIP 

RS 

4 

0 0 




0 » 6 0 0 

19,100 

2993 

667. 6( 

793) 

1,2929 

20.954 

2578 

0 » 6 0 o 

17,312 

2927 

647, 7( 

773) 

1,2950 

20,954 

2551 

INLET THROAT 

5 

0 5 

40.400 

243.310 

2909 

642.2C 

7 68) 

1,2957 

20.954 

2544 

»0, 400 

J6.153 

1504 

243, 1C 

372) 

1*3478 

20,954 

1865 

INLET URNRSK 

6 

0 3 

40,40® 

243,310 

2909 

642*2 C 

708) 

1*2957 

26,954 

2544 

40,40c 

13,842 

1445 

227.5C 

35M 

1,3511 

20,954 

1631 

INLET ONNR6K 

7 

0 4 



40*40o 

114,730 

2909 

642,2 C 

7&8) 

1,2957 

20,954 

2544 

UO«<4O0 

97.003 

2»05 

610. 9( 

737) 

1,2990 

28.954 

2501 

COM8U$T0R 

0 

0 

1 4 



40*Mo 

145,693 

3276 

644. 9( 

R23) 

1,2792 

27,713 

2743 

40.410 

2**246 

2251 

322*6 C 

607) 

1,3139 

27. 7 IS 

2303 

combustor 

0 

9 

2 4 



40*648 

133. 62S 

3441 

643. 3C 

972) 

1*2710 

27,910 

2791 

40. 64$ 

3 2.986 

2519 

340, 2( 

685; 

1,3025 

27,914 

2017 

COMBUSTOR 

0 

10 

3 202 


m.iu 

122*668 

358*1 

639. 9C I 01 « > 

1*2635 

20,094 

2831 

4i* ue 

42* 025 

2040 

i’6.9C 

701) 

1*2895 

26.101 

2546 

COMBUSTOR 

0 

11 

4 200 

41 *50o 

116*331 

3575 

037,O(lOiSl 

1,2637 

20,094 

2826 

41*500 

50.551 

2976 

440. 5C 

8 2 <C> 

1,2846 

26.100 

2602 

COMBUSTOR 

0 

12 

5 200 


41.628, 

116,691 

3572 

636*1(1011) 

1,2636 

20, U94 

2827 

41*628 

52*915 

3013 

0 bi.ec 

835) 

1*2836 

20.100 

2616 

COMBUSTOR 

0 

13 

6 21 

42*118 

102,152 

3561 

032.3C 1 Ql)7 ) 

1 ,2640 

20,094 

2822 

42. Me 

33,621 

2001 

38b. li( 

76’} 

1.2900 

28,101 

2529 

COMBUSTOR 

0 

14 

7 21 


42*46o 

66,225 

3553 

629,60065) 

1,2640 

26,094 

2619 

42* 460 

36,500 

2952 

932, 2C 

8ib) 

1*2055 

26,100 

2591 

combustor 

0 

15 

8 21 


42.618 

79.506 

3549 

628,4 ( 1 0o3) 

1 ,2640 

26,094 

2818 

42.6J8 

35*140 

2977 

440*3 C 

a 2 «) 

1*2846 

20.100 

2601 

COMBUSTOR 

0 

16 

9 £1 


43.603 

57*523 

2609 

627. 7( 

8 2 6) 

1.3012 

25,608 

2654 

43.603 

26.527 

2340 

474, 6{ 

67 b) 

1,3169 

25.000 

2436 

combustor 

0 

17 

10 21 


43,613 

59.799 

2660 

627.6 C 

779) 

1,3081 

25.65o 

2597 

43.613 

26,440 

2186 

474,0C 

8j8) 

1 « 3240 

25,656 

2368 

COMBUSTOR 

0 

1 0 

U 21 


43.678 

50,737 

2635 

626.90 772) 

1,3092 

25,634 

2507 

43.67a 

£5,071 

2163 

474, 8C 

6?1) 

1,3251 

25,634 

2358 


•UxJt! PERFORMANCE 
MHARY REPORT 
MACH vet S «/A H A/AC 

e.9Yl 59 1 S t.8?7 O.lOf.02 li,«6P 0 ,0957 

0,iU 950 2,078 0,10602 U.abO 0.U957 
5.929 5907 1.627 0.11079 19.067 O.U957 
0,392 1000 2,076 0.11079 1(1,067 0,0957 
2,395 0468 1.695 0..699U8 13.«60 0,o5H9 
2.488 4555 1 ,695 0.81771 13,460 0,0643 
0,500 1251 1,947 0,81771 13.460 0,0643 
1.7«4 4016 2,056 0.90378 13,527 0,0584 
1,590 3842 2,071 0.90899 13,527 0,0581 
1.370 3487 2,081 0.904S8 13,527 0,0584 
1,205 3136 2.083 0,89050 13,527 0,0593 
1.161 3036 2,084 0,08379 13,527 0,0598 
1,392 3S21 2,092 0,85100 13,527 0,0621 
1.213 3142 2,104 0.82275 13.527 0,0642 
1.179 3067 2.109 0.80649 13.527 0,0653 
1.136 2760 2.163 0,72970 13,592 0,0727 
1.167 2765 2.166 0,72966 13.592 0,o727 
1.170 2759 2,16b 0,72586 13,592 0,0731 


>/-/)" 

*ORTP G IV At PHI ETAC 

2524 9.745 187,5 

2617 1,565 194, 4 

2635 10.171 187.3 
2635 1,722 167.3 

2111 62,462 156.0 
2134 57,084 150,5 
2134 15,904 158.5 
2111 56.406 156,1 0,15 0,59 
2106 54.273 155,7 0.15 0,80 
2094 49,014 154,8 0,15 1,00 
2067 43,401 154,3 0.15 1.00 
2086 41,703 154,2 0,15 1,00 
2010 46,571 1«9,2 0,15 1,00 
1921 40,178 142,0 0.15 1.00 
1878 3b. 541 138.6 6.15 1,00 
1663 31,386 122.4 0.30 0,11 
1661 31,350 122,2 0.30 0,02 
1650 31,119 121.4 0,30 0,00 
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25 
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2.174 

0,70240 

13.592 

0,0756 
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27.671 

It*. 7 
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13 
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613 

• 4 ( 
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. 6 ( 
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25 
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2446 
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0,68360 

13.592 

0,0/76 
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o 
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,0 1 6 

2635 
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35.556 

2337 

544 
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23 

,01 fa 

2539 

0,720 
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2,29b 

0,64071 

13,605 
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1537 

18,206 
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0,51 

0,03 
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0 

22 

15 
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46.260 

49,924 

2464 

610 

.M 
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1.3176 

23 

,756 

2607 
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35.631 

2270 

sum 

il( 

7 0 4) 

1.3241 

23 

,756 

2508 

0,729 
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0.64114 

13,665 
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0,51 

0,00 

COPBUsXOB 

0 

23 

16 
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2449 
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#H 
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1,3162 

23 

,747 
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«6, 39a 

36.666 

2264 

545 

* 4 C 

7fl2) 

1,3244 

23 

,747 

2506 

0.712 

1785 

2,203 

0.63660 

13,605 
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0,51 
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17 
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7 5 6) 

1,3191 

23 

.745 
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.745 
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0,792 
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2474 
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46,909 

2455 

576 
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,638 
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17,96c 
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591) 

1,3350 

23 
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2323 
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2960 

2,200 

0,42307 

13,685 

0,1263 

1640 

19,461 

134.5 

0,51 

0,04 
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0 

20 

21 
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51.070 

42 , 550 

2331 

571 

• 9 ( 

704) 

1,3237 

21 

,907 

2646 












51,07$ 

12,644 

1719 

350 


563) 

1,3466 

21 

,907 

2292 

1.452 

3329 

2,633 

0.34713 

13,799 

0.1552 
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17,950 

139,9 

0,77 

0,03 
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29 

22 
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51,068 

62.541 

2331 

571 
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7a«) 

1,3237 

21 

,907 

2646 












51.088 

12.607 

1718 

349 

. 9 f 

563) 

1,3467 

21 

,907 

2291 

1 ,4b4 

3332 

2.433 

0 ,30b60 

13,799 

0,1554 

1931 

17,952 

139,9 

0.77 

0,03 

combustor 

0 

30 

23 

2 







s 










5 1 ,61 8 

42.588 

2320 

568 

• 3( 

780) 

1,3241 

21 

.90S 

2640 












Sl.618 

10,650 

1635 

321 

• 8 C 

5 3 A> 

1 1 3503 

21 

,905 

2239 

1.569 

3512 

2,934 

0, 3242£ 

13,799 

0,1662 

i960 

17.696 

1*2,0 

0,77 

0,03 

COMBUSTOR 

0 

31 

24 
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53.028 

37,457 

2492 

559 

.*( 

8«t) 

1.3159 

22 

,069 

2716 












53,028 

9,40) 

1773 

290 

.Of 

580) 

1,3424 

22 

,069 

2316 

1,563 

3619 

2.463 

0.27633 

13,799 

0.1950 

2025 

15.540 

146.0 

0,77 

0.09 

combustor 

0 

32 

25 
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55 f U6 

35,126 

2557 

540 

• 4f 

063) 

1,3125 

22 

,150 

2745 












55.126 

6.062 

1708 

239 

t5( 

S56) 

1,3441 

22 

,150 

2270 

1,732 

3932 

2.475 

0,22648 

13.799 

0,2379 

2104 

13,039 

152,5 

0,77 

0,12 
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0 

33 

26 
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55,628 

33,674 

2608 

546 

.2 f 

08 1 ) 

1,3101 

22 

,199 

2766 












55.628 

6,725 

1755 

234 

♦ 9( 

571) 

1,3415 

22 

.199 

2296 

1,719 

3946 

2.404 

0,21723 

13,799 

0,2460 

2120 

13.322 

153,6 

0.77 

0,13 
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55,76o 

33,687 

2605 

545 

• 5( 

080) 

1,3102 

22 

.198 
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55.760 

6.57Q 

1742 

230 

• 9 ( 

567) 

1,3421 

22 

,198 

2266 

1.734 

3960 

2,404 

0,21493 

13,799 

0,250? 

2123 

13.252 

153.9 

0.77 

0,13 
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35 

28 
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56,378 

25,859 

2956 

542 

,7(1 PqT) 

1,2935 

22 

,516 

2906 












56,378 

5.643 

2080 

214 

• 8( 

682) 

1,3245 

22 

,bl7 

2467 

1,642 

4050 

2.54) 

0,16579 

13.799 

0 1 3 2 5 0 

2224 

10.436 

16),1 

0,77 

0,24 
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29 
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57.138 

33.356 

2634 

539 

.3< 

091) 

1.3086 

22 

,238 

2776 












57.13$ 

3,792 

1536 

142 

• Of 

4qS) 

1,3512 

22 

,236 

2154 

2.070 

4469 

2.407 

0,1584) 

13,799 

0,340) 

2243 

10.977 

162,5 

0,77 

0,15 

COM0US T UR 

0 

37 

30 

5 

















56.563 

24,301 

3037 

533 

,S(l0j5) 

1.2892 

22 

,6)2 

2934 












58.56 3 

4.977 

2094 

179 

• 2 ( 

685) 

1.3226 

22 

,613 

2466 

1,706 

4211 

2.652 

0,111647 

13.799 

0,3678 

2275 

9.505 

164,9 

0,77 

0,27 



BfcADIwG 


PAG c 3 


s 096 J 0t,OCK s-lfej yt“E = 2<t6,i<i<J 1 ‘tCfi 6,0 Pf = 705.099 TT s <>9<)S,^ 


H 


LONBUsTQP 

0 

58,618 


24.560 

56, eie 


4,9*7 

COhBUsTOfc 

0 

58,758 


24. U5 

58,758 


4.926 

COHBUsTOP 

0 

58,83a 


24.424 

58,838 


4.982 

CONBUsTOR 

0 

b9.Ufl 


24.391 

^*ile 


4.987 

COK6UST0R 

0 

59,34a 


20,259 

59,34a 


4,470 

COHSUgTOR 

0 

60,068 


39,001 

60,068 


2.812 

COJ-bUsTOP 

0 

01,008 


£3,611 

61,086 


b.G62 

COMBUSTOR 

0 

63 , 09q 


28,402 

63,0^8 


4.200 

COMBUSTOR 

0 

64.516 


20,600 

64*518 


6,487 

COMBUSTOR 

0 

66.982 


19,259 

66,982 


9,198 

COMBUSTOR 

0 

67,35e 


17.794 

67,358 


9,284 

COMBUSTOR 

tfEGFN 

67.358 


17.794 

67.358 


9*380 

nozzuf 

At 

89,59a 


17.794 

89,59^ • 


0,480 

NOZZLE 

PO 

89,59a 


17.794 

89,59a 


0,388 

NOZZLE 


REGEA 

09,594 


17.794 

69.59U 


0,520 

NOZZLE 

PO 

REOEN 

69,59a 


17.794 

09,594 


0.386 

FlCTlvE 

CuMdUSTH 

67,35fl 

2 * 3.310 

67,358 


0.388 

FlCTJvE 

NOZZLE 

89,59a 


n.eee 

89,59a 


0 ,58t» 


T H 

30 31 3 

3032 534,3(l0j«) 

20«6 J77, 2C 682) 

30 32 3 

3007 532 , B ( l 0j9) 

2100 176,9( 6j7; 

<10 33 6 

3051 532 , 5 ( 1 0 o 0 ) 

2102 175.9C 680) 

01 3« 3 

3069 531,5(1007) 

2116 173. 5( 693) 

02 35 9 

29o6 530 , 7 ( 1 0(|9 ) 

1998 151. 8( 63«) 

03 36 6 

2582 528, 5( 871) 

1332 81, 6( ajb) 

«0 37 5 

3156 525,5(1078) 

22U 167, 3( 7 2 5) 

45 36 5 

2919 519, 8( 992) 

1848 123, 6( 599) 

46 39 5 

3622 S15,6<l2a9) 

2996 262, 3( 1 0 tf S ) 

47 40 4 

3707 507,2(1 2gO) 

3182 290,6(1076) 

48 41 3 

3738 505,8(1291) 

5273 312, 0(11)1) 

49 42 ?i 

4019 634 , 0 ( 1 4()2 ) 

3553 427,8 ( 1 2j 9) 

50 43 3 

3738 505,6 ( 1274) 

1646 *289, 6( 5)7) 

51 44 3 

5738 50S, 8(1274) 

1561 *318, 2( Ug8) 

52 45 o 

4019 634,o(lUo2) 

1848 *220, 0( 5fl7) 

53 46 4 

4019 634,0(1402) 

1720 *264, 2( 5fl2) 

73 66 0 

5072 505,80793) 

1362*1016, 6( 404) 

74 67 0 

3663 483,3(1270) 

1877 *210. 0( 596) 


G A^wA 

HOt^t 

SONV 

MAIM 

vtu 

S 

tr/A 

t. 

A/AC 

Kj*T* 


IVAC 

Phi 

etac 

1,2*94 

1.3232 

22.608 

22,ol0 

2932 

2*62 

1,714 

4221 

2,551 

O.10«OJ 

13.799 

f .3609 

2276 

9 *SBv 

164,9 

0,77 

0.27 

1,2867 

1.3224 

22,622 

22,624 

2937 

2470 

1,706 

4220 

2.553 

0,10098 

13.799 

0,3716 

227* 

9,507 

165.J 

0.77 

0.27 

1,2865 

1,3222 

22,627 

22,629 

2939 

2471 

1,709 

4224 

2.652 

0.10656 

13.799 

0,3675 

228* 

9,622 

165.3 

0,77 

0,2/ 

1.2876 
1,. 52 1 4 

22,6*6 

22,646 

2945 

2478 

1.778 

4233 

^2.564 

0,10610 

13,799 

0,3680 

2266 

9.610 

165.7 

0.77 

0,28 

1,2927 

1,3292 

22.553 

22.554 

2907 

2389 

1.823 

4354 

2.639 

0,10505 

13,799 

0.369a 

2290 

9.869 

166,0 

0,77 

0,2b 

1.3107 

1.3619 

22,217 

22*217 

2752 

2015 

2.3«7 

4 729 

2.467 

0,10356 

13.799 

0.3753 

2299 

J 0 * $50 

166.6 

0.77 

0.14 

1,2829 

1.3167 

22.742 

22,744 

2975 

2523 

1.678 

4234 

2.563 

0.1U265 

13.799 

0.3/77 

2306 

9.38$ 

16/. 1 

0.77 

0.31 

1,2946 

1.3335 

22.536 

22.537 

2887 

2331 

1.910 

4453 

2.526 

0,10761 

13,799 

0,3650 

2302 

10.214 

166.9 

0*77 

0,24 

1.2557 

1*2817 

23.220 

23.233 

3121 

2267 

1*2^2 

3560 

2*603 

0,15161 

13,799 

0,3553 

2299 

8,388 

166.6 

0.77 

0,46 

1*2495 

1.2728 

23.327 

23.343 

3142 

2937 

1.121 

3292 

2.613 

0,10371 

13.799 

0,3709 

2295 

7.351 

166,3 

0.77 

0,50 

1.2468 

1.2683 

23.363 

23,380 

3149 

2971 

1.048 

3114 

2.621 

0,13360 

13,799 

0,0032 

2294 

6,464 

166,3 

0,77 

0,51 * 

1 .2295 
1.2541 

23,335 

23.370 

3245 

3079 

1.043 

3212 

2.654 

0,13360 

13.799 

0,0032 

2346 

6.669 

170.0 

0.77 

0,51 

1.2468 

1.3328 

23.363 

23.386 

3149 

2160 

2*921 

6309 

2*621 

0,02761 

13,799 

1,9370 

2944 

2.727 

213.3 

0,77 

0.51 

1,2*68 

1,3372 

23.363 

23.386 

3149 

2107 

3,048 

6421 

2,621 

0,02016 

13.799 

2,2299 

2976 

2.411 

215.6 

0.77 

0.51 

1,2295 

1,3234 

23,535 

23,386 

3245 

2280 

2,666 

6537 

2.654 

0,02781 

13.799 

1,9371 

30 b 1 

2.82b 

221,9 

0.77 

0,51 

1,2295 

1,3292 

23*335 

23*386 

3245 

2205 

3,040 

6704 

2,654 

0,02209 

13,799 

2,3530 

3109 

2,385 

225.3 

0.77 

0,51 

1,1799 

1.3316 

24,646 

25,142 

3661 

1894 

4,608 

$729 

2,446 

0,00006 

13.799 

1,3314 

3876 

5,489 

260.9 

0.77 

1.00 

1 .2478 
1.3221 

23.363 

23,566 

3127 

2297 

2.564 

5890 

2.049 

0.027S1 

13,799 

1,9371 

2817 

2,546 

204,1 

0,77 

0,51 
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RAMJET PERFORMANCE 


ENGINE PERFORMANCE 


CALCULATED thrust,,,.,,,,,,,,. ,,,,, *1, (LUF) 

MEASURED thrust -51, (LBF) 

CALCULATED SPECIFIC IMPULSE,,,,..,,,,.,,. -2, CLBF-8EC/L8M) 

MEASURED SPECIFIC IMPULSE,.,,,,., (LBF-3EC/I.BM) 

CALCUlaTEU THRUST COEFFICIENT,,.,,,,,,,,. «,0U03 
MEASURED IHRUST COEFFICIENT, » , 0206 


REGENEHATI VF-COOLED ENGINE PERFORMANCE 
calculated 

STREAM THRUST,, ,,,,,,, .,0,. 2929, (LBF) 

NET THRUST 112. (LBF) 

SPECIFIC IMPULSE,.,..,., 331, (L8F-SEC/LBM) 

THRUST COEFFICIENT.......... 0,0409 


MOMENTUM AND FORCES 

inlet FRICTION OPAG,, 109,2 (LBF) 

INLET MOMENTUM CHANGE,.,,,., -706.3 (LBF) 

COMBUSTOR FRICTION DRAG,,,,,. a..,,, 169,0 (LBF) 

COMBUSTOR STRUT DRAG,,,,.,,,,,,,,,,,.,,,, -12,36 (LBF) 

COMBUSTOR MOMENTUM CHANGE . . IBS, (LBF) 

NOZZLE FRICTION bRAG, 20,57 (LBF) 

NOZZLE STRUT DRAG,.,,,, -0,00 (LBF) 

NOZZLE MOMENTUM CHANGE 522, (LBF) 

NOZZLE PRESSURE INTEGRAL. 543, (LBF) 

EXTERNAL FRICTION DRAG, 59,26 (LBF) 

external pressure integral -nso, (lbf) 

TOTAL EXTERNAL DRAG -1215, (LBF) 

TOTAL- STRUT DRAG.,., -12,36 (LBF) 

CAVXTy FORCE............ -1034, (LBF) 

CALCULATED LOAD CELL FORCE -2249. (LBF) 

MEASURED LOAD CELL FORCE...,,,, -2300, (LBF) 

FUEL VACUUM SPECIFIC IMPULSE 0,0. 0.0. -148.7. -108,9. 


INLET 


angle UF attack 0,000 (DEGREES) 

MASS FLO* RATIO, 0.4967 

ADDITIVE DRAG COEFF ICIENT ............... . 0,0975 

LIMITING PRESSURE RECOVERV EFFICIENCY,,,, 0,1616 

DELTA PT2 0,1152 (PSD 

TOTAL PRESSURE RECOVERY - SUPERSONIC,,,., 0.3264 

TOTAL PRESSURE RECOVERY - SUBSONIC 0,1639 

INLET PROCESS EFFICIENCY - SUPERSONIC, ... 0,8835 
INLET PROCESS EFFICIENCY « SUBSONIC.,.,,. 0,9019 
KINETIC ENERGY EFFICIENCY « SUPERSONIC... 0.917B 
KINETIC ENERGY EFFICIENCY - SUBSONIC,. ... 0,8735 

ENTHALPY AT PO - SUPERSONIC,,...,,,...... 0.51 (BTU/LBM) 

ENTHALPY AT PO - SUBSONIC...,..,,, ....... 31.50 (BTU/LBM) 


COMBUSTOR 

FUEL-AIR RATIO 0.0251 

EQUIVALENCE RATIO. 0,765 

COMBUSTOR EFFICIENCY,.,...,,,,,,,,. 0,509 

TOTAL PRESSURE RATIO ........... . 0.0731 

COMBUSTOR EFFECTIVENESS 0,4899 


INJECTOR DISCHARGE COEFFICIENTS 0,7212* 0,6004* 0.7591* 0,7230 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS,,,. 0,9569 


NOZZLE COEFFICIENT ■ Cl,,.,.,,,,,..,,.,.. 0,8816 

PROCESS EFFICIENCY, 0,9111 

KINETIC ENERGY EFFICIENCY.,,,,,,,,, 0,9043 


STATIONS 


FUEL INJECTORS 


NOMINAL cowl LEADING EDGE,, 
SPIKE TRANSLATION,,,,,,,,,, 

inlet Throat,.,..,.,...,.., 

cowl LEADING EDGE,,,.,,,.,, 
NOZZLE SHROUD TRAILING EDGE 
NOZZLE PLUG TRAILING EDGE,, 

STRUT LEADING EDGE, 

STRUT TRAILING EDGE,.,,,.,, 
COMBUSTOR exit 


3<j,ea<4 

(IN) 

INJECT0R3 

STATION 

VAlvE 

2,6185 

(IN) 

U 

40,400 

A 

40,400 

UN) 

18 

43,603 

0 

37 

UN) 

ic 

44,300 


75,84* 

(IN) 

2A 

51,078 

D 

89,594 

UN) 

2C 

46,250 

E 

58,756 

(IN) 

3 A 

56,368 


67,358 

UN) 

38 

58,553 


67,358 

UN) 

'i 

47,103 




Reading 61 


t = 251.76 sec. 


tj>’s were higher than planned, 
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READING = 0061 


031 0^7$ 


PAGE 1 


BLOCK t? 169 HkE = 251,762 mac* 6.0 PI = 7«5.7«9 77 = 2993,1 

RAMJET PERFORMANCE 











s u 

M M A 

R Y 

r e p 

1 0 R T 









p 


T 

H 


GAW^A 

MQLM 

SOMV 

MAC* 

VfcL 

5 

W/A 

w 

A/AC 

KUKTf* 

0 

IV AC 

pm 

tu 


WIND TUNNtL 


1 

0 5 


















O.OOo 705, 

749 

2993 

667.51 

793) 

1*2930 

28 

• 955 

2578 













0,000 0, 

see 

4U6 

«il.5( 

97) 

1,3989 

28 

,954 

987 

5.991 

5914 

1.827 

0,10605 

13.526 

0.4980 

2536 

9.747 

187.5 




SPJKF TJP NS 


2 

0 6 


















O.bOo 19, 

112 

2993 

667. 5( 

793) 

1 .2929 

28 

,954 

2578 













0,600 17, 

495 

2933 

644 , 5 ( 

775) 

1 .2948 

28 

.954 

2554 

0,372 

949 

2*078 

0.10605 

13.526 

0,4980 

£630 

1,564 

194.5 




WIND TUNNEL 


3 

0 0 


















0,000 70S, 

749 

2993 

667, 5( 

793) 

1*2930 

28 

,955 

2578 













0,00o 0, 

at a 

413 

"29 ,7 1 

99) 

1,3989 

28 

,954 

996 

5.929 

5907 

1*827 

0.11086 

14.141 

0,4980 

2649 

10.178 

107.3 




SPIKE UP ns 


4 

0 0 


















0,60o 19, 

112 

2993 

667, SC 

793) 

1,2929 

28 

.954 

2576 













0,600 17, 

324 

2927 

b«7.5C 

773) 

1.2950 

26 

*954 

£551 

0,392 

tooo 

2,076 

0.11088 

14.141 

0,4960 

2649 

1,723 

187,3 




INLET THROAT 


5 

0 6 


















40,400 263, 

977 

2865 

629. DC 

755) 

1*2971 

26 

,954 

2526 













40,400 15. 

189 

1424 

222. 1C 

35D 

U3S23 

28 

,954 

1618 

2,461 

4512 

1,685 

0.90174 

13.526 

0,0566 

2125 

63.233 

157,1 




inlet upnrsk 


6 

0 J 


















40,400 263, 

977 

2865 

629, D( 

755) 

1.2971 

28 

,954 

£526 













40.400 13, 

03S 

1368 

207, 4C 

336) 

1 *3558 

26 

,954 

1785 

2,373 

4593 

1,885 

0.81977 

13,526 

0,0644 

2146 

58,510 

158,6 




INLET DNNRSfC 


7 

0 4 


















40,400 115, 

441 

2865 

629, DC 

755) 

1*2971 

28 

,954 

2526 













40.400 98, 

685 

2765 

599.U 

7 2 6) 

1,3003 

28 

,954 

2485 

0,492 

1223 

1,942 

0.81977 

13.526 

0,0644 

£146 

15,585 

156,6 




COKBL'sTOR 

0 

8 

1 a 


















40,410 145, 

461 

3308 

631.8C 

931) 

1.2772 

27 

.821 

£748 













40.410 23. 

652 

2285 

310, DC 

6l6) 

1.3118 

27 

,823 

2314 

1.734 

4012 

2.054 

0.90599 

13,591 

0.0566 

2125 

56.493 

156.3 

0 . 1 s 

0.60 


COMBUSTOR 

0 

9 

2 4 


















40,643 134, 

004 

3471 

630, SC 

9 7 9) 

1 ,2690 

26 

,019 

2796 













40,643 33* 

306 

2549 

334, 8C 

693) 

1,3006 

28 

,024 

2425 

1,586 

3845 

;,o6d 

0,91112 

13.591 

0,0582 

2121 

54,440 

156,1 

0,15 

0.90 


COMBUSTOR 

0 

10 

3 202 


















41,113 126, 

796 

3536 

627 ,0 C 

998) 

1.2655 

28 

,109 

2013 













41.113 4(, 

892 

2777 

360.7 e 

761) 

1 , £9 1 8 

26 

,115 

2519 

1,394 

3510 

2,074 

0.90703 

13.591 

0,0585 

2111 

49,460 

155.3 

0.15 

1,00 


COMBUSTOR 

0 

11 

4 200 


















41,50s 121, 

519 

3527 

624.2C 

996) 

1,265? 

28 

,109 

2810 












C> 

4 i *50o 50, 

532 

2917 

424, SC 

80S) 

1,2870 

26 

,114 

2577 

1,226 

3159 

2,076 

0.89268 

13.591 

0,0594 

2104 

43,824 

154.8 

0«15 

1,00 


COMBUSTOR 

0 

12 

5 200 


















41,622 119, 

980 

3525 

623, 3C 

995) 

1,2650 

28 

,109 

2009 












r?3 

41,622 52. 

775 

2951 

435, 7C 

8i5) 

1,2858 

28 

.114 

2591 

1.103 

3064 

2.07b 

0.68632 

13,591 

0,0599 

2104 

42.205 

154,8 

0.15 

1.00 

Ss 

COMBUsTOR 

0 

13 

6 2J 

















»# 

42.113 105, 

913 

3513 

619, 6C 

991) 

1,2660 

28 

,109 

2805 












42,113 33. 

663 

2738 

ib6.bC 

7g0) 

1.2931 

ae 

*114 

2502 

1,416 

3544 

2,084 

0.85348 

13,591 

0,0622 

2036 

47.008 

149,8 

0,15 

1.00 

£> Nw 

COMBUSTOR 

0 

14 

7 21 

















P? K® 

42,460 88, 

044 

3505 

616 ( 9C 

909) 

1,2661 

26 

.106 

2802 












t k 

42.460 3d. 

526 

2892 

416. 9C 

797) 

1 .2678 

26 

• 114 

2566 

1.233 

3164 

2.09b 

G.8249U 

13,591 

0.0643 

1938 

40,556 

142.6 

0.15 

1,00 

t£ 

COMBUSTOR 

0 

15 

8 21 

















jj ^ 

42,613 82, 

091 

3501 

615.7C 

968) 

1,2661 

26 

• 108 

2000 













42,613 35, 

843 

2927 

427, 8C 

807} 

1,2865 

26 

,114 

2500 

1,180 

3066 

2,101 

0.81131 

13.591 

0.0654 

1896 

38,662 

139, S 

0.15 

1,00 

COhBUsToR 

0 

16 

9 21 


















43,597 60, 

167 

2770 

bl 4 , OC 

8l0) 

1,3024 

25 

,885 

2632 













43,597 31. 

462 

2377 

48b , £ C 

604) 

1,3156 

25 

,885 

2451 

1.032 

2526 

2,170 

0.73306 

13.665 

0,0727 

1659 

20,003 

121.5 

0.29 

o,n 


COMBU$TOR 

0 

17 

10 21 


















43.607 62, 

164 

2623 

613. 9C 

765) 

1,3092 

25 

*736 

2576 













43.607 31. 

437 

2227 

406 , 4 C 

639) 

1,3225 

25 

.736 

2305 

1*059 

2525 

2.153 

0.73129 

13.655 

0,0729 

1659 

28,696 

121.5 

0.29 

0,02 


I- 4 COMBUsTOR 

0 

18 

11 21- 


















43,673 6l, 

036 

2599 

613. OC 

758) 

1*3103 

25 

*714 

2566 













■^ 43.673 31. 

149 

2210 

468, 3C 

634 ) 

1.3233 

25 

.714 

2378 

1*031 

2499 

2,152 

0 .72979 

13,655 

0,0731 

1643 

28,338 

120 ,3 

0.29 

0,00 



128 


RfcACiNG s 0061 *l.acK s 169 tluf s 251.762 »&Ch t,0 PI s 7#5, /#9 TT = 2993.1 


PflGfe 2 




P 

T 

H 



CARR A 

KOuM 

SO*V 

MACH 

Vfl 

3 

A 

w 

A/AC 

HJ^TM 

Q 

IV AC 

PHI 

£1 AC 

COMBUSTOR 


0 

19 

12 

21 















* J 1 o 

53 

,035 

2567 

604 

• ot 

7<|8) 

1*3113 

25 

.711 

2552 












44,310 

34 

• 455 

231S 

522 

*t>< 

<>6 7 ) 

1,3197 

25 

.710 

2431 

0,830 

2018 

2,159 

0,70398 

13,655 

0,0757 

1525 

22,073 

111,7 

0,29 

0,00 

COKBUsTO^ 


0 

20 

13 

21 













44*000 

46 

*071 

3735 

596 

• KUl2) 

1.2515 

27 

>Q10 

2933 












44*600 

36 

.996 

3573 

537 

.1(1056) 

1*2562 

27 

.016 

2076 

0,597 

1710 

2*240 

0,60624 

13*655 

0,0777 

1465 

16,320 

107.3 

0,29 

0*61 

CO^BUsTu« 


0 

21 

14 

21 












46,250 

51 

• 292 

2622 

540 

* 4 ( 

P<jS) 

1.3101 

23 

• eir* 

2709 












46*250 

46 

, 660 

2564 

569 

*4( 

8 2 4> 

1,3120 

23 

• <27 1 

2661 

0,362 

1 024 

2*354 

0,64570 

13*792 

0,0634 

1436 

10,276 

10#. 1 

0,60 

0,10 

COMBUSTOR 


0 

22 

15 

£l 











46,26o 

51 

,740 

2385 

590 

• £( 

7fcS) 

1,3209 

23 

060 

2606 












46*260 

46 

• 727 

2327 

569 

*5 C 

70#) 

1.3229 

23 

.060 

2576 

0,395 

1010 

2,326 

0*645)0 

13*792 

0,0635 

1435 

10,202 

10#, 0 

0.60 

0,01 

COMBUsTU* 


0 

£3 

16 

21 














46.3?3 

52 

,454 

2344 

580 

«0( 

750 

1,322« 

23 

,029 

2567 












46.393 

47 

• 610 

2289 

566 

• 7 C 

7j 1 ) 

1.3247 

23 

.029 

2558 

0, J65 

984 

2.319 

0,64067 

13*792 

0,0040 

14a7 

9,601 

10#, 9 

0,60 

0,00 

COMBUSTOR 


0 

24 

17 

21 





, 








47,107 

50 

.139 

2308 

577 

• 2 1 

738) 

1 *3241 

23 

,020 

2569 












47.107 

42 

,066 

2210 

543 

i0( 

7fl«) 

1.3274 

23 

.02# 

2517 

0,519 

1307 

2,317 

0*611«3 

13*792 

0,0681 

1510 

12,419 

109.5 

0,60 

0,00 

C0M8U$T0« 


0 

25 

18 

21 















47,310 

49 

,567 

2299 

574 

* 4 ( 

7jS> 

1,3244 

23 

,029 

2564 












47 • 3 1 0 

40 

.521 

2108 

535 

1 4 C 

69b) 

1,3262 

£3 

.023 

2505 

0,558 

1397 

2*317 

0,60321 

13,792 

0,0095 

1525 

13,096 

110.6 

0,60 

0*00 

combustor 


0 

26 

19 

21 












48, no 

45 

*106 

2056 

564 

• M 

*2«) 

1,2903 

23 

,553 

£790 












49lllo 

35 

1 44 1 

2701 

506 

• 1C 

6b«) 

1.3036 

23 

»S53 

2726 

0*617 

1602 

2*385 

0.55134 

13,792 

0,0977 

1607 

14,410 

118,6 

0*60 

0*20 

COMBUSTOR 


0 

27 

20 

13 










49,632 

44 

♦ 867 

22 59 

547 

• 6 C 

721) 

1.3253 

23 

*055 

2541 












49,o32 

18 

.825 

1818 

395 

• 5( 

569) 

1.3416 

23 

.055 

2293 

1.203 

2759 

2,319 

0.42637 

13,792 

0,1263 

1792 

10,203 

129.9 

0,60 

0.01 

C0MBU8T0R 


0 

28 

21 

21 











51.072 

38 

.091 

2196 

551 

. 4 ( 

775) 

1.3303 

20 

.772 

2645 












SI • 0 72 

12 

.807 

1665 

351 

• 2C 

573) 

1.3500 

20 

77 1 

2320 

U364 

3165 

2*522 

0*35076 

13.943 

0,1552 

1®01 

17*255 

134.9 

0,94 

0*03 

COMBUSTOR 


0 

29 

22 

10 















51,082 

40 

• 671 

2083 

551 

« 3 C 

731) 

1.3356 

20 

<68 4 

2506 












51*082 

12 

.765 

1546 

350 

• 6 ( 

S3) ) 

1.3573 

20 

1884 

2246 

1*411 

3169 

2.490 

0.35030 

13.943 

0,1554 

1601 

17*252 

134,9 

0,94 

0*00 

COMBUSTOR 


0 

30 

23 

2 1 













51.613 

40 

.920 

2066 

545 

• 9 C 

725) 

1,3363 

20 

.882 

2576 












51*613 

10 

.550 

1455 

316 

06 C 

0<j«) 

2.3617 

20 

.882 

2162 

1*545 

3372 

2*494 

0*32761 

13.943 

0,1662 

1910 

17.166 

137,0 

0*94 

0*00 

COMBUSTOR 


0 

31 

24 

5 













53,022 

34 

.726 

229i 

532 

*2 C 

607) 

1*3253 

20 

.8 84 

2666 












53*022 

10 

• 312 

1667 

303 

• 9 C 

579) 

1,3404 

20 

>86« 

2327 

1.452 

3360 

2,543 

0.27922 

13,943 

0.195U 

1900 

14,665 

142.0 

0,94 

0,06 

COMBUSTOR 


0 

32 

25 

5 












55,122 

29 

.800 

2534 

514 

• 6 ( 

097) 

1.3134 

21 

.115 

2799 












55, 122 

S 

.926 

1083 

265 

• OC 

6#8) 

1.3372 

2l 

.115 

2435 

1,451 

3334 

2.586 

0.22065 

13.943 

0,2379 

2075 

12,570 

148.9 

0,94 

0,13 

combustor 


0 

33 

26 

3 




* 







55.622 

29 

.727 

2537 

510 

• 7 { 

898) 

1.3132 

21 

.126 

2000 












55,622 

6 

• 125 

1644 

245 

»3C 

833) 

1.3387 

21 

,126 

2410 

1,512 

3644 

2.586 

0,21950 

13,943 

0,2460 

2095 

12*430 

150,3 

0.94 

0,14 

COMBUSTOR 


0 

34 

27 

3 












S5,76 0 

29 

.471 

2550 

509 

*7C 

9 0 3) 

1.3125 

2 1 

,139 

2806 












55, 78q 

a 

.058 

1055 

243 

.OC 

837; 

2,3301 

21 

.139 

2416 

U512 

3632 

2*589 

Q. 21707 

13,943 

0,2506 

2100 

12,321 

150,6 

0,94 

0*14 

COMBUsTOR 


0 

35 

28 

5 















56.372 

22 

*652 

3005 

505 

.0(107*; 

2.2900 

21 

.534 

2992 












56,3?2 

7 

.759 

2343 

241 

*7 ( 

at 4> 

1.3141 

21 

.535 

2666 

1*362 

3630 

2*650 

0,16752 

13,943 

0,3250 

2*19 

9,449 

159,1 

0,94 

0,26 

combustor 


0 

36 

29 

5 













57.132 

25 

.850 

2757 

499 

.7 ( 

900) 

1.3025 

21’ 

.332 

2093 












57.132 

5 

• 286 

1879 

160 

• 3 ( 

6*3) 

1,3345 

21 

,332 

2417 

1,705 

4121 

2,622 

0*16047 

13,943 

6.3401 

2246 

10.251 

181,1 

0,94 

0.20 

COMBUSTOR 


0 

37 

30 

4 










58.557 


.669 

2980 

491 

.<3(106#; 

1.2916 

21 

.540 

2900 












58,557 

b 

• 579 

2139 

16U 

• 9 £ 

736) 

1.3215 

2 1 

.54 1 

2554 

1 ,593 

4069 

2,653 

0,14795 

13,943 

0,3679 

2209 

9,35b 

lb#,2 

0.9« 

0.26 
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% 5? 

gg 


Si 

H 0 
a ta 


P T (1 GAMMA HOLWT SONV MALM vE|. 

CDMBUsTOH 0 3d 31 4 

5d,6t3 21 ,966 3064 491.6(1096) 1,2670 21,615 3012 

36,613 6.636 2271 176,61 ?e5) 1,3155 21,617 2621 1,515 3970 

COMjjUsTOft 0 39 32 2 

S6.753 * 21,932 3060 090,911096) J.2B70 21,616 3012 

58,75s 5.967 2266 17J.21 702) 1.3158 21,618 261? 1,523 3907 

COMBUSTOR 0 60 33 6 

58,032 23,885 2928 990,5tlOfl6) 1,2961 21,690 2960 

56,832 5,230 2066 166,61 7ol) 1.3257 21,699 2503 1,662 61 62 

CO&&U5TOR 0 61 36 6 

59,113 26,912 2875 669 t 2(i02«) 1,2966 21.655 2939 

59,113 6,875 1966 128, 5( 6 6 6) 1.3301 21.656 2650 1,734 4249 

COMBUSTOR 0 «2 35 3 

59.339 24.722 2898 688,2(1033) 1,2955 21.677 2940 

59.339 4.934 1975 128, 3( 676) 1,3287 21,47# 2665 1.722 42*3 

COMBUSTOR 0 43 36 9 

60.063 23.771 2979 486,0(1063) 1,2914 21,555 2979 

60.063 5,125 2076 130, 3( 7 1 2) 1,3237 21.556 2516 1,673 4212 

COMBUSTOR 0 64 37 4 

61.082 21,554 3207 480.1(1150) 1,2797 21,768 3062 

61.082 6.187 2415 161, 5( 837) 1.3062 21.771 2686 1.4B7 3993 

COH 8 U 3 TGR 0 «5 38 5 

63.092 27,770 2819 «7i,3(iOo2) 1,2907 21,445 2914 

63.092 4.400 1800 «i, 6C 6, i 5 ) 1.3360 21.446 23*7 l,fie6 4417 

COMBUSTOR 0 46 39 5 

64.512 20,403 3574 465,1(1291) 1.2582 22.14J 3177 

64.512 10.919 3133 477, 2(11(2) 1,2766 22.152 2996 1 .024 306 b 

COMBUSTOR 0 47 40 3 

66,97? 19.320 3561 452,7(1285) 1,2504 22,159 3171 

66,977. 10.104 3107 259,i(llol) 1,277« 22,166 290J 1,043 3112 

COMBUSTOR 0 48 4) 3 

67.352 17.946 3564 450,6(1206) 1,2579 22,166 3171 

67.35g 9.583 3123 262,0 (i1q7) 1,2765 22,175 2990 1,025 3066 

COMBUSTOR REGEN «9 42 21 

87.352 17,946 3950 629,6(1446) 1,2358 22,139 3311 

67.352 13,858 3759 540,1(1367) 1,2459 22.153 3242 0,652 2115 

NOZZLE-' At 50 43 3 

09.589 17.946 3504 450,6(1267) 1,2579 22,166 3171 

89.589 0,478 1538 .344, 0( 5o6) 1,3401 22,178 2150 2,933 6306 

NOZZLE PO 51 44 3 

89,589 17.946 3564 450,6(1267) 1,2579 22.166 3171 

89.589 0,388 1459 -371, 7( 478) 1,3443 22.178 2097 3,059 8415 

NOZZLE AE REGEN 92 46 4 

09.589 17,946 3950 629,6(1446) 1,2358 22.139 3311 

89.589 0,534 1 8y6 -247,9( 6o2) 1,3270 22,178 2318 2,858 6626 

NQZZlf PO li £ GEN 53 46 4 

89.589 17,946 3950 629,6(1446) 1,2358 22,139 3311 

89,539 0,388 1669 «297,4( 552) 1.3334 22.178 2234 3,049 6811 

FICTlvE C0MBU3TR 73 66 0 

67,362 26J.977 5248 4S«,6(j9g3) 1,1654 23,937 3564 

67,352 0.388 1400*1244, 6( 4 6 0) 1,3196 24.433 1999 4,600 9210 

PJCTIvE NOZZLE 74 67 0 

69,509 16.110 3494 420,1(1257) 1,2610 22,168 3143 

89.589 0.495 1557 »337,«( 5l2) 1,3391 22,178 2162 2,846 6157 


6 4/A M A/AC M0M1M 0 I VAC PHI ETAC 

2.664 0.14758 13,943 0,3689 2291 9.106 164,3 0,94 0,20 

2.664 0,14652 13.943 0,3715 2294 9,079 164.5 0.94 0,20 

2,644 0.14817 13,943 0,3674 2296 9,502 164,6 0,94 0,25 

2,635 0.14765 13,943 0.3687 2302 9.749 165.1 0,94 0,23 

2,638 0,14735 13.943 0,3695 2306 9,717 165.4 0,94 0,24 

2,648 0,16505 13,943 0,3753 2318 9,494 166,2 0,94 0,26 

2.675 0,14414 13.943 0.3777 2329 8.944 167.0 0.94 0,33 

2.616 0,14915 13,943 0,3650 2326 10,230 166,0 0,94 0,23 

2,70} 0,15319 13.943 0,3553 2323 7,300 166,6 0.94 0,43 

2.706 0,14521 13,943 0,3749 £319 7,023 166,3 0,94 0,44 

2.712 0,13500 13,943 0,4032 2310 6,431 166,3 0.94 0,44 

2.760 0.13500 13,943 0,0032 2348 4,430 160,4 0,94 0,44 

2.712 0,02810 13,943 1,9370 297 0 2,754 213,0 0,94 0,44 

2.712 0,02449 13,943 2,2226 3001 2,442 215,2 0,94 0,44 

2.760 0.02810 13.943 1,9371 3136 2,094 224,9 0.94 0,44 

2,760 0.02274 13,943 2,3942 3190 2,407 220.8 0,94 0,44 

2,537 0.03001 13,943 1.4323 4134 b.440 296,5 0,94 1,00 

2.713 0,02010 13,943 1,9371 2’14 2,609 209,0 0.94 0,44 


CO 

CO 



130 


KfcAOInG B <>061 BLOCK a. 169 jImF a 251. 762 M*cn 6,0 PI s 7a$ 


*AB$ P»1 0 P-Ce PDA OQX U*I0 


6 

,<ieiE-oi 

1. 

055E 

00 

0 

000 


1 

b3*E 

01 

u 

0S5E 

00 

0 

000 


S 

OToE 

<U 

2. 

275£ 

00 

0 

ooo 


3 

sose 

01 

3. 

979E 

00 

0 

000 


3 

555E 

01 

4# 

100E 

00 

0 

ooo 


3 

606E 

01 

3. 

9306 

00 

0 

000 


3 

640E 

01 

4. 

279E 

00 

0 

ooo 


3 

70jE 

01 

4. 

2406 

00 

0 

ooo 


3 

7«9E 

01 

4. 

07 06 

oo 

s 

fa7faE 

00 

3 

75o£ 

01 

4, 

066fc 

00 

s 

7236 

00 

3 

8Q3F 

01 

3. 

aaoE 

00 

9 

9706 

Oo 

3 

816F 

01 

4, 

935E 

0 0 

1 

1026 

01 

3 

67 5 E 

01 

9. 

fa l IE 

00 

1 

J 60 E 

Ol 

3 

90 lE 

01 

u 

166E 

01 

1 

5036 

01 

3 

95 r 0t 

01 

ll 

1056 

01 

1 

7356 

Ol 

3 

962E 

01 

1 . 

25 IE 

01 

1 

7926 

Ol 

9 

00a£ 

01 

u 

7036 

01 

2 

3676 

Ol 

4 

04qE 

01 

2. 

fa7«E 

01 

3 

0166 

01 

4 

04j£ 

01 

2, 

699£ 

01 

J 

0326 

Ol 

4 

06^E 

01 

3. 

2646 

01 

3 

J97E 

Ol 

a 

me 

01 

4, 

float 

01 

3 

9726 

Ol 

4 

l5o£ 

01 

5. 

3476 

01 

4 

7596 

Ol 

4 

162E 

01 

5, 

5fl#e 

01 

5 

0076 

Ol 

4 

2 1 1 £ 

ol 

6. 

3486 

01 

4 

2506 

Oo 

4 

246^. 

01 

6. 

915E 

01 

3 

9026 

Oo 

4 

26j£ 

01 

6 • 

7946 

01 

3 

7506 

Oo 

4 

36$E 

01 

6» 

009E 

01 

2 

8736 

Oo 

4 

3*1* 

01 

6, 

00 1 E 

01 

2 

86fl6 

Oo 

4 

367E 

01 

5. 

9496 

01 

2 

0046 

Oo 

4 

43 lE 

01 

5, 

442E 

01 

l 

449E 

Ol 

4 

4B0E 

01 

5. 

D51E 

01 

z 

3«ee 

Ol 

4 

625E 

01 

4, 

3266 

01 

5 

0076 

Ol 

4 

6262 

01 

4. 

32U 

01 

3 

0256 

Oi 

4 

639E 

01 

« t 

25fl£ 

01 

5 

2686 

Ol 

4 

7ue 

01 

3* 

8966 

01 

4 

9216 

Ol 

4 

75i£ 

01 

3. 

795E 

01 

4 

3096 

Ol 

4 

e 1 1 £ 

01 

3# 

fal5£ 

01 

3 

9736 

Oi 

4 

96 3 E 

01 

U 

8B2E 

01 

1 

8826 

01 

5 

1075- 

01 

W 

2616 

01 

1 

2816 

Ol 

5 

108E 

01 

w 

277E 

01 

1 

2776 

Ol 

5 

16 jE 

01 

If 

0S5£ 

01 

1 

0556 

Ol 

5 

30gE 

01 

It 

031E 

01 

1 

0J1E 

Ol 

5 

Sl2t 

01 

a. 

92Sg 

00 

a 

9236 

Oo 

5 

S62E 

01 

a. 

125E 

00 

8 

1256 

Oo 

5 

576E 

01 

a. 

0S8£ 

00 

8 

058E 

Oo 

5 

637E 

01 

7. 

7S9£ 

00 

7 

7S9e 

Oo 

5 

713E 

01 

3* 

1856 

00 

7 

3876 

oo 

5 

85bE 

01 

5. 

5796 

00 

3 

5796 

Oo 

5 

86 lE 

01 

6t 

562E 

00 

5 

5096 

Oo 

5 

875E 

01 

6. 

562E 

00 

5 

332E 

Oo 

5 

BbjE 

01 

5. 

2 JOE 

00 

5 

230E 

00 

5 

91iE 

01 

4. 

87SE 

00 

4 

0756 

Oo 

5 

934E 

01 

4, 

9346 

00 

4 

93flE 

Oo 

6 

OO^E 

01 

5. 

125fc 

00 

5 

123E 

Oo 

6 

loeE 

01 

6. 

187e 

00 

6 

1876 

Oo 

6 

309E 

01 

4, 

AOOe 

00 

4 

AOOE 

Oo 


*4, 6516* 

*01 

0 

.OOO 


0 

.ooo 


•3.515E 

01 

0 

,0O0 


0 

.000 


-i.mt 

GH 

0 

♦ Out) 


0 

,000 


•3, 726E 

02 

0 

.000 


0 

,000 


•4.096E 

02 

0 

• ooo 


0 

.000 


•fl,504E 

02 

p2 

o3i 7E 

02 

»2 

.M7e 

02 

*4,8556 

02 

•2 

• 373E 

02 

*2 

,37 JE 

02 

•5,3266 

02 


*nu?E 

02 

*2 

«9fl7E 

02 

•fa » 3 JO E 

02 

• 2 

• M7E 

02 

-2 

.5176 

02 

•6,3316 

02 

*2 

• S 1 B£ 

02 

• 2 

.5186 

02 

•6,2856 

OH 


• 600S 

02 

*2 

• 6 0 0£ 

02 

•6,2366 

02 

• 2 


02 

4*2 

,633E 

02 

•6yi3flt 

02 

•5 

t7«9E 

02 

*2 

.7306 

02 

•6,1166 

o2 

•3 

.906E 

02 

-2 

,B30E 

02 

•6,0626 

02 


♦ 449E 

02 

• 3 

.OO0E 

02 

•6, 0616 

02 

* 4 

1 54 4£ 

02 

• 3 

.0606 

02 

•5,960E 

02 

• 4 

ffit>7E 

02 

• 3 

.2396 

02 

•5.9336 

02 

*6 

• 21 1 E 

02 

-3 

.9586 

02 

•5.930E 

02 

*b 

t220E 

02 

-3 

.95BE 

02 

'*S,92U£ 

02 

*5 

.431E 

02 

»3 

.568E 

02 

•5,9396 

02 

• S 

#6/HE 

02 

-3 

.8656 

02 

*5,9386 

02 

•a 

t25U 

02 

<»4 

1 1 0 9 E 

02 

•5.919E 

02 

»6 

c3f 3E 

02 

a4 

.189£ 

02 

•6,5076 

02 

• 6 

.677E 

02 

■ 4 

.526£ 

02 

•7,6286 

02 

• 7 

• 242E 

02 

o4 

.7766 

02 

•7 ,82 BE 

02 

*7 

. 4 0 36 

02 

»4 

.8876 

02 

•1,0056 

03 

*8 

. ?66E 

02 

•5 

.6256 

02 

•1 ,0056 

03 

p 8 

• 784E 

02 

• 5 

,6336 

02 

•1 ,020E 

05 

• 8 

• 896E 

02 

• 5 

.6836 

02 

•1,1326 

03 

*1 

1 0 15E 

03 

*6 

.1816 

02 

•1,1 87E 

03 


tl2i£ 

03 

• 6 

,579£ 

02 

•1,1856 

03 

■»! 

.4blE 

03 

• 7 

.7066 

02 

•1.186E 

03 

*1 

• A54E 

03 

• 7 

o 7 1 3E 

02 

•i,i73e 

OS 

p 1 

. 484£ 

03 

«7 

. 812 E 

02 

»1„107£ 

03 

*1 

*633E 

03 

*8 

.3396 

02 

•1,0906 

03 

»i 

#6712 

03 

t»8 

«97fiE 

02 

■1,0036 

03 

-1 

• 6o7E 

03 

o9 

.032E 

02 

•8,0826 

02 

«2 

• 04 1 E 

03 

*1 

.002E 

03 

■6,9086 

02 

*2 

#2b5E 

03 

pI 

. 0876 

03 

■6,9026 

02 

*2 

• 2b6E 

03 

« 1 

• 087E 

03 

•6,5806 

02 

*2 

• 333E 

03 

•l 

.1166 

03 

•s.aofle 

02 

»2 

9 524E 

03 

-1 

• 189E 

03 

*4,749fc 

02 

>2 

• 7oae 

03 

-1 

.east 

03 

•fl.5286 

02 

• 2 

• 622E 

03 

p 1 

• J03e 

03 

•fl, 9706 

02 

-2 

.6362 

03 

» 1 

.309E 

03 

•3,27flE 

02 


#*U 2 E 

03 

• I 

.333E 

03 

•2 ,9B0E 

02 

*2 

.976E 

03 

•1 

.3636 

03 

•2.S19E 

02 


.O06E 

03 

• 1 

.913E 

03 

•2,5036 

02 

•3 

• Q90E 

03 

M 

.9156 

03 

-2.9686 

02 

-3 

« 0 V9E 

03 

• 1 

.920E 

03 

•2,0966 

02 

*3 

• 1 0 4 E 

03 

•1 

.9226 

03 

•2.3606 

02 

®3 

.U2E 

03 

® 1 

.«316 

03 

■2.333E 

02 

•3 

• U7E 

03 

® 1 

• 9J8£ 

03 

-2, 1 9b£ 

02 


.18 3E 

03 


.958£ 

03 

•2.0656 

02 

*3 

• 249b 

03 

P \ 

.983E 

03 

•2,0536 

02 

*3 

.372E 

03 

•I 

.523e 

03 


n a ^995,1 


PAG£ « 


G-00 


Cfl-ALL 

P*Ib/P30 

p«iamo 

PpQB/PSO 

p.oa/pio 

o.ono 


2,a/CE* 

•02 

2.717E 

00 

t .415t-u3 

U.0OD 


0,000 

0.000 


1 .6396 

0? 

2,7176 

00 

1 . 4)56=03 

0,000 


0.000 

0.000 


S.&53E 

02 

5.R59E 

00 

3,451t»03 

0 • coo 


0,000 

0,000 


6,6096 

02 

1.025E 

01 

5.336£.<03 

0,000 


0.000 

0.000 


7.013E 

02 

1.056E 

01 

5.4906-03 

0.000 


0,000 

0,000 


7.296E 

02 

1,0126 

01 

5,2706.03 

0.000 


0,000 

o.ooo 


7 ,9936 

02 

1.108E 

01 

5.7386.03 

0,000 


0,000 

0,000 


7.696E 

VZ 

1.0926 

01 

S,606£.O3 

0,000 


o.ooo 

0.000 


7,9J2fe 

02 

1.0986 

01 

5.458t-03 

1.462E 

01 

7.6116-03 

0.000 


7,9356 

02 

1,0486 

01 

5,455t«03 

i.mot 

01 

7.674E-03 

0.000 


0.5096 

02 

9.993E 

00 

5,203fe-03 


01 

1,3376*02 

0.000 


8.6476 

02 

1,27 li 

Ol 

6,4 ) 76.03 

2,839H 

01 

1.4786.02 

9.9U9E 

01 

9,2976 

02 

2.475E 

01 

1,2896-02 

3,bbbE 

01 

1.851E.02 

1.076E 

02 

9.507E 

02 

3.0086 

01 

t »566fc»o2 

3.671E 

01 

2.015E.02 

1.9U1E 

02 

1.0156 

03 

2.8466 

01 

l,4b2£.02 

4,«67E 

01 

2,3266*02 

i,48SE 

02 

1.0296 

03 

3,2236 

01 

1.6786.02 

^.6172 

01 

2,4046.02 

1.616E 

02 

1 .0726 

03 

4,3656 

01 

2,2036.02 

6.147E 

01 

3.200E.02 

1.759E 

02 

1.1196 

03 

fa.eeet 

Oi 

3.586E.02 

7.766E 

01 

4,0446*02 

1.76iE 

02 

1.1206 

U3 

6.9516 

01 

3.619 e »v2 

7.B06£ 

01 

4,0656*02 

1.894E 

02 

1.147E 

03 

6,4066 

01 

4.3766.02 

6, 750E 

01 

4,5566*02 

2.007E 

0£ 

l,ZuS£ 

03 

1.1356 

02 

5 »906E«02 

1 ,025£ 

OH 

5,3276*02 

2. 1926 

02 

1.247E 

03 

1.377E 

02 

7,1716.02 

U226E 

OH 

6, 3816*02 

2.18AE 

02 

1,2626 

03 

1.429E 

02 

7,4396*02 

1 .290E 

OH 

6,71SE*02 

2.350E 

02 

1.320E 

03 

1.635E 

02 

6.512E.02 

lt095£ 

01 

5.6996*03 

2.A66E 

02 

1 , J61E 

43 

1 . 78 1 E 

02 

9,2736.02 

1.009E 

01 

5,2336.03 

2,5166 

02 

1.3796 

03 

1.750E 

02 

9,1106.02 

9,65ae 

00 

5,0286.03 

3, 19g6 

02 

1.497E 

03 

1.5486 

02 

0.0506*02 

7.S99E 

oo 

3.853E-03 

3.151E 

02 

U498E 

03 

1.546E 

02 

8,0976.02 

7.377S 

00 

3.B41E.0S 

3.2196 

02 

1.S06E 

03 

1.5326 

02 

7.978E.02 

7.228E 

00 

3,7636-03 

3.9U76 

02 

1,5626 

03 

1,4016 

02 

7.297E-02 

3.733S 

01 

1.944E.Q2 

9,b39E 

02 

1,6426 

03 

1 , 30 1 £ 

02 

6,7736.02 

6,0«7£ 

01 

3,1486-02 

6.808E 

02 

1,8186 

03 

1.1146 

02 

5.6006.02 

i.ga^e 

OH 

6,7136.02 

6. 8236 

02 

1.8206 

03 

1,1136 

02 

5.7946.02 

1.29aE 

OH 

6,7386.02 

7.0296 

02 

1,0366 

03 

1,0966 

02 

5.70SE.02 

1.397E 

02 

7, 0646.02 

7.999E 

02 

1.9246 

03 

1.0046 

02 

5,2256*02 

1#16«E 

02 

6.0626*02 

8,2356 

02 

1,9496 

03 

9,7746 

01 

5,0096*02 

i.noE 

02 

5,7786*02 

9,0386 

02 

2.048E 

03 

9,3106 

01 

4. 0476. 02 

B,9^5£ 

01 

9,6576*02 

1.039E 

03 

2.237E 

03 

4.B48E 

01 

2,5246*02 

a,eoe£ 

01 

2,5246*02 

1.1886 

03 

2,«17E 

03 

3,2906 

01 

1,7176*02 

3#29d£ 

01 

1,7176*02 

1.1696 

03 

2.418E 

03 

3.288E 

01 

1.7126*02 

3.26BE 

01 

1.712E.02 

1.2166 

03 

2,4846 

03 

2,7176 

01 

1,4156.02 

2t717E 

01 

1.4156*02 

1 , 335E 

03 

2,6626 

03 

2.656E 

01 

1,3636*02 

2.656E 

01 

1.3836*02 

1.9856 

03 

2.928E 

03 

2.2996 

01 

1,1976.02 

2,2V9€ 

Ol 

1,1976*02 

1.5106 

03 

2.992E 

03 

2.0936 

01 

1.090£.02 

2 , Q93E 

01 

1.0906*02 

1 • 529E 

03 

3,0096 

03 

2.075E 

01 

1.0616*02 

2.075E 

01 

1,0816*02 

1.560E 

03 

3.061E 

03 

1.998E 

01 

l,090£.O2 

1.990E 

01 

1.040E-02 

1.6136 

03 

3.109E 

03 

8.2036 

00 

4,2716*03 

1.90J6 

01 

9,9066.03 

1.673E 

03 

5.2176 

03 

1,9376 

01 

7.4816*03 

l.«37E 

01 

7.981E.03 

1.6756 

03 

3,22«E 

03 

1.69QE 

01 

8,8006-03 

1.919E 

01 

7.3886*03 

1.679E 

03 

3.241E 

03 

1.690E 

01 

8,800E-03 

1,373£ 

01 

7.150E-03 

1.6626 

03 

3,2526 

03 

1.397E 

01 

7 • 0 136*03 

1.347E 

01 

7,0136*03 

1.6916 

03 

3.287E 

03 

1.2566 

01 

6.537E-03 

1 ,256E 

01 

6,5376*03 

1.690E 

03 

3,3166 

03 

1.2716 

01 

6.617E-03 

1.271E 

01 

6.617E-03 

1.725E 

03 

3,4 09E 

03 

1.3206 

01 

6,8726*03 

1 «320£ 

01 

6,8726*03 

1 . 7666 

03 

3.539E 

03 

1.594U 

01 

8,297t-03 

l.S9q£ 

01 

8,2976.03 

l.aaoF 

03 

3,7976 

03 

1.1336 

01 

5.9006-03 

I.133E 

> 

01 

5.9006*03 
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P*l8 

P-00 


PDA 
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0-776 


CA*5U 

P*lb/PSO 

HMJVPTO 

P-U8/P90 

P-UB/PTO 

o« <45 iE 

01 

1.092E 01 

1.092E 

<M 

*2„0b3e 

02 

-3.458E 

03 


03 

-1.9106 

03 

3 1 90 0£ 

03 

1,8126 

Oi 

1 t«0<lfc*02 

2,8126 

01 

i ,6646-02 

6 f 

01 

1,0106 01 

1 .0106 

01 

-2.053t 

02 

-3.05HE 

03 

.b9ee 

05 

-2.0346 

03 

U,296fr 

u3 

2,6026 

01 

l,3bb£*02 

2.402E 

01 

1 ,3556-42 

6,735* 

01 

<M#7E 00 

9,9796 

Oo 


02 

-3.6606 

03 

- 1 . 6fl6E 

03 

•2,0546 

03 

<t,344fc 

03 

2.366E 


1 • 232E»02 

2,5706 

01 

1 ,3366-42 

6.739E 

m 

9.187E 00 

9,9666 

Oo 

»2.0b3E 

02 

•3.6836 

03 

"» 1 • 6 0 7 E 

03 

»2.056f 

03 

4,349E 

05 

2,5666 

01 

1.232E-02 

2.5676 

01 

1 ,3366-42 

6.759E 

01 

8,6166 00 

9,9006 

00 

**,053E 

02 

-3,6786 

03 

•l.blU 

03 

•2.067E 

03 

<*,3756 

03 

2,2706 

Oi 


2,55oe 

01 

1.326E-U2 

6.92SF 

01 

S.730E 00 

4.6206 

00 

*1,?«5E 

02 

-3.7B4E 

03 

- 1 • 6i40E 

03 

-2,i«3E 

03 

4 ,59 1E 

03 

1,4766 

01 

7.66Ufc»03 

1.1906 

01 

6,1956*03 

6,9926 

01 

4.1906 00 

«.792e 

Oo 

*2, 662t 

OJ 

-3.819E 

03 

• U6ii9E 

03 

•2.170E 

03 

W,672E 

03 

1,0796 

01 

5.fci8fc*03 

1.2346 

01 

6,4266*43 

7.069F 

01 

a.asoE 00 

3.654E 

00 

7, 636 E 

01 

-3.857E 

03 

"1.657E 

03 

-2.2Q0E 

03 

4.767E 

03 

6,2336 

cu 

J,2«bfc*o3 

9.4126 

00 

4,9006*03 

7.^i£ 

<n 

1,8896 00 

£.5906 

Oo 

1,036 t 

02 

-3.891E 

03 

* J #- 663f 

03 

•2.226E 

03 

«,055E 

03 

4,8666 

00 

2,53at.03 

6,6716 

00 

3,4736*03 

7.202E 

01 

1.440E 00 

2.0626 

Oo 

1.86UE 

02 

-3.918E 

03 

-1.667E 

03 

•2.2526 

03 

«,929E 

03 

3.709E 

Oo 

1 t93lE«03 

5.3116 

00 

2,7656*03 

7,2976 

01 

1,0106 00 

1*2406 

00 

2.317E 

02 

-3.953E 

03 

* 1 *8? 1 E 

03 

•2.2826 

03 

5 , 043E 

03 

2,6016 

00 

1.3bttfc*03 

3.194E 

00 

1 .6636*03 

/•3«tj£ 

01 

8.150E-01 

1.172E 

Oo 

2.U66E 

02 

•3.9b6E 

03 

•1.673E 

03 

•2.293E 

03 

5.096E 

03 

2,0996 

00 

1 • 093E«03 

3,0186 

00 

1 ,5726*03 

7.993E 

01 

6 ,2336*01 

9,30oE' 

• Oj 

2.88U 

02 

-4.0U3E 

03 

«*1,676£ 

03 

•2.3256 

03 

5.20OE 

03 

1.6166 

00 

8,UE5£«O0 

2,3956 

00 

1 .2476*93 

7.50SE 

01 

6 , 1006*01 

8,4006. 

"0 1 

2,913£ 

08 

-4,0066 

03 

M.678E 

03 

*2,3286 

03 

5,297£ 

03 

1.5716 

00 

e.ieot-oa 

2.163E 

00 

1,1266*03 

y.sa^E 

01 

5,6496*01 

3.90QE. 

*01 

3. 118E 

02 

-4,0236 

03 

•w^aie 

03 

-2.J42E 

03 

5,382E 

03 

1.4556 

00 

7,575£*oa 

1,0046 

00 

5,2306*44 

7.b8aE 

01 

5,6476*01 

3.8766. 


3,12b£ 

0? 

-4.023E 

03 

* t ,68 1 E 

03 

-2.J42E 

03 

5 , 302E 

03 

1.4546 

00 

7,572t*0W 

9,9826*01 

5,1976*04 

7.7HE 

01 

a.BJCE-Ol 

0,000 


3.236E 

02 

-4.057E 

03 

«1.664£ 

03 

•2.3736 

03 

5»03«E 

03 

1.2496 

00 

6,bQ0fc"O4 

0*000 


0.000 

8.00 1£ 

01 

8, 650g-0i 

0,000 


3,506E 

02 

•4.063E 

03 

*1o690£ 

03 

-2. 3736 

03 

5.532E 

03 

2.2286 

00 

1 * 160£*03 

0,000 


0,000 

*8.39iE 

01 

6.800E-01 

0.000 


3*6376 

02' 

-4.069E 

03 

«1.697E 

03 

-2.3736 

03 

S,6i7E 

03 

1,7516 

00 

9,1186-04 

0.000 


0,000 

6.672E 

01 

5.300E-01 

0,000 


3.9716 

02 

•4.0756 

03 

■ 1 * 7C2E 

03 

•2.373E 

03 

5,691£ 

03 

1.3656 

00 

7.107£*O« 

0.000 


0,000 

8.95SE 

01 

6,9506-01 

0,00 0 


«,jm 

02 

-4.085E 

03 

•U712E 

03 

•2.3736 

03 

*.71<I£ 

03 

1.7906 

00 

9,3l9£-O0 

0,000 


0,040 

8,959* 

01 

6,9536-01 

0,000 

' 

4, 1 19E 

02 

•4,0856 

03 

*^1 • 7 jae 

03 

-2.373E 

03 

5,7i<*£ 

03 

1.7916 

00 

9.3EH-Q4 

0.000 


0,000 
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X OriROG CORAS CP HC 


CO 4 

Q6q1 

01 

1.095E 02 

i 

0956 

02 

2,452fc-03 

4 

8466-02 

to a 

06lE 

oi 

1 ,87 6£»01 

i 

097E 

oz 

2,9 13E-03 

b 

717E-02 

u 

06ijE 

oi 

4,6'67E 00 

i 

142E 

02 

3,0356-03 

f 

U5E-02 

4 

Hie 

Oi 

8,8796 00 

1 

6306 

02 

3, 1876-03 

t 

6656-02 

4 

1S 0 E 

Oi 

6.8716 00 

i 

8996 

02 

3 ,2866-03 

6 

0526-02 

4 

l*SE 

Oi 

2.0466 00 

i 

3806 

02 

3.303E-03 

fl 

1166-02 

a 

21 jE 

oi 

8.498E 00 

i 

4056 

02 

3,2786-03 

6 

3B4E-02 

4 

26 6 E 

oi 

6,0336 00 

i 

465E 

02 

3,4086-03 

b 

U4E-02 

4 

26 t e 

Oi 

2,4656 00 

i 

4906 

02 

3.456E-03 

5 

8306-02 

4 

36qE 

Oi 

1,4546 01 

1 

63SE 

02 

3 ,8636-03 

4 

300E-02 

4 

36 j£ 

Oi 

1.2076-01 

i 

656E 

02 

3,4176-03 

5 

0256-02 

4 

3*7E 

oi 

7,5386-01 

1 

6446 

02 

3,346fc-03 

5 

08BE-02 

4 

63 1 E 

o: 

6.6226 00 

i 

7 10E 

02 

3 ,4916-03 

4 

6U2E-02 

4 

48 0 E 

Oi 

4,2306 00 

i 

7526 

02 

3, 579£«o3 

4 

2566-02 

4 

625E 

oi 

1.031E 01 

i 

85SE 

02 

4,5796-03 

a 

718E-02 

4 

62b£ 

oi 

5,3566-02 

i 

6566 

02 

3.960E-03 

3 

374E-0J 

4 

63vE 

01 

6.343E-01 

i 

8626 

02 

3 , 835E-03 

3 

4V2E-02 

4 

71 t E 

n 

3.6)96 00 

1 

899E 

02 

3.628E-03 

4 

O15E-02 

4 

73iE 

Oi 

1.1526 00 

i 

9106 

02 

3.562E-03 

4 

196-02 

4 

a 1 1 e 

Oi 

«,770g 00 

i 

958E 

02 

3, 4386-03 

4 

278E-02 

4 

963 E 

01 

i,059£ ot 

a 

0646 

02 

3.417E-03 

3 

3476-02 

5 

107 E 

01 

1,0966 01 

2 

173E 

02 

3,4426-03 

1 

7166-02 

5 

i ose 

oi 

6.957E-02 

2 

1746 

02 

2,9956-03 

3 

126E-02 

5 

me 

Oi 

3, 33 IE 00 

2 

2076 

02 

2.827E-03 

2 

9056-02 

5 

30 2 E 

oi 

7.854E 00 

2 

2866 

02 

2, 7326*03 

2 

8136-02 

5 

51gE 

oi 

l, 006 £ 01 

2 

3866 

02 

2,B15£.03 

2 

3606-02 

S 

56 2 e 

Oi 

3,3146 00 

a 

4106 

02 

2.995E-03 

2 

1U3E-02 

5 

57fcE 

01 

6,5076*01 

2 

4166 

02 

2,9986-03 

2 

0656-02 

5 

437C 

oi 

1.3176 00 

2 

4296 

02 

2,8976-03 

1 

9116-02 

S> 

713E 

oi 

1.726E 00 

2 

447F 

02 

3,1096-03 

i 

421E-02 

5 

S5 6 E 

Oi 

3.176E 00 

2 

4786 

02 

2 . 9096-03 

1 

528E-02 

5 

etjE 

01 

1.949E-01 

a 

4806 

02 

3.065E-03 

1 

1 6E-02 

5 

9?SE 

01 

5, 0236-01 

a 

4856 

02 

3, 1326-03 

i 

4/96-02 

5 

6832 

oi 

3.1266-01 

2 

4886 

02 

3.419E-03 

i 

2606*02 

S 

91lE 

01 

1.1056 00 

2 

4996 

02 

2,9926-03 

i 

3656*02 

5 

934E 

oi 

8,33«e-01 

2 

5086 

02 

2,9486-03 

1 

389E-02 

6 

00 6 £ 

oi 

2.623E 00 

2 

5346 

02 

2.950E-03 

1 

4J2E-02 

6 

108E- 

01 

3.597E 00 

2 

5706 

02 

3,0196-03 

\ 

5406-02 

6 

3096 

01 

7, 5666 00 

2 

6466 

02 

3,098£-o3 

\ 

2276*02 

6 

65iE 

01 

4,9446 00 

2 

6956 

02 

3.0906-03 

\ 

9976-02 

6 

696E 

01 

7.389E 00 

2 

769E 

02 

3,437fc«03 

i 

O/4E-02 

6 

7356 

01 

1.1246 OO 

2 
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02 

3.4B9E-03 

1 

S78e-02 

6 

739E 

01 

1,1526-01 

2 

/eiE 

02 

3,4856-03 

1 

574E-02 

6 

75s£ 

01 

5,7946-01 

2 

787E 

02 

3.477E-03 

1 

567E-02 

6 

9256 

oi 

5,1116 00 

2 

8366 

02 

3,3186-03 

1 

2366*02 

6 

99g£ 

01 

1,9826 00 

2 

8S6E 

02 

3.2886-03 

J 

1446*02 

7 

Otqe 

01 

2, 143E 00 

a 

6806 

02 

3.2146*03 

9 

044E-03 

7 

me 

01 

1.762E 00 

2 

8976 

02 

3,1596.03 

7 

414E-03 

7 

2o 2 e 

01 

U317E 00 

2 

9106 

02 

3,1176-03 

6 

2716-03 

7 

29 7 E 

01 

l,7l9g 00 

2 

9276 

02 

3,044£»03 

4 

586E-0J 

7 

34 0 E, 

01 

6.691E-01 

2 

9346 

02 

3 ,0236-03 

4 
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7 

49j£ 

Oi 

2.134E 00 

2 

95bE 

02 

2,9786-03 

i 

5036*03 

7 

50bE 

oi 

1.8176-01 

2 

957E 

02 
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3 
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7 
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01 

7,7126-01 

2 

9656 

02 
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d 

4306-03 

7 

58oE 

01 
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2 

965E 

02 
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2 
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7 
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2 
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02 
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2 
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01 
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OJ 


RAMJFT P£RF (jRmIKCE 


ENGINE P£RF0n«4NC£ 


JM.ET 


CALCULATED thrust.,.. ... 

Aik 

(Lgf. ) 

MEASURED THRUST...,.,.. 


(LBF) 

CALCULATED SPECIFIC IMPULSE 

..... * 

(U6F*8EC/U8H) 

CtaFwStC/tBH) 

MEASURED SPECIFIC IMPULSE...,,.,... 

« * « « t 286 , 

CALCULATED THRUST COEFFICIENT 

MM( 

measured thrust coefficient....,.,. 

$ • i # « o.OMBi 



HEGENERATIVE-COOLED pNGlNf PERFORMANCE 
CALCULATED 

STREAM THRUST, ««««,, «,,«,, ,, ,, , 3077, 

net thrust 25,0. 

SPECIFIC IMPULSE,,,,,,, 599. 

THRUSt coefficient,.. 0 , 100 ! 


(LBF) 

asp) 

(LBF-SEC/LBM) 


ANGLE UP ATTACK 0,000 (DEGREES) 

MASS FLOW RATIO,,,,,,,,,,,,,,,,,,,,,,,,,. 0.0960 

ADDITIVE DRAG COEFFICIENT 0.0968 

LIMITING PRESSURE RECOVERY EFFICIENCY,,,, 0,1526 
DELTA PTJ,,,,,, ,,,,,,,,,,,,, ,,,,,,, ,,,,,, 0,1127 (PSI) 
TOTAL PRESSURE RECOVERY » SUPERSONIC,,,,, 0,3500 
TOTAL PRESSURE RECOVERY « SUBSONIC,.,,,,, 0,1546 
INLET PROCESS EFFICIENCY . SUPERSONIC..,, 0.8946 
INLET PROCESS EFFICIENCY « SuBSCnIC.,..,* 0,9053 
KINETIC ENERGY EFFICIENCY » SUPERSON ID, . , u.9067 
KINETIC ENERGY EFFICIENCY * SUBSONIC 0,0594 

enthalpy at po » supersonic, «4,es (btu/lbio 

ENTHALPY AT PO « SUBSONIC,, 20,21 (BTU/LBM) 


momentum and forces 


INLET FRICTION DRAG ,, 


M 109,5 

(L6F) 

(L6F) 

INLET momentum change..., ..... 


•» *70g»6 

COMBUSTOR FRICTION DRAG 


” 168*5 

(LBF) 

COMBUSTOR strut drag * 


. . * 1 2 ■ fa 1 

(L0F ) 

COMBUSTOR momentum CHANGE,,,,, 


•i 194 # 

( L0F ) 

nozzle FRICTION DRAG 


«« 21*65 

(Luc- \ 

NOZZLE strut DRAG,, , 


. m » o _ n n 

t LAI? 5 

NOZZLE MOMENTUM CHANGE ' 


•• 596* 

(LftFl 

NOZZlE P«£85URE INTEGRAL .»*, t t 

1 1 1 1 1 1 ■ 

•» 6 i7 t 

C L 0 F ) 

EXTERNAL FRICTION drag 


, , S9.72 

C LBF ) 

EXTERNAL PRESSURE INTEGRAL,,,, 


• • * 1 1 oi 9 

CLBF) 

(LBF) 

TOTAL EXTERNAL OPAG 


•« »J 220, 

TOTAL STRUT DRAG...,,,,,,,,,,. 


. _ * t 2.M 

{1 tic s 

cavity force.,., 


o i 050 * 

S UPr 4 

(LBF) 

CALCULATED L»aO cell force, ... 

* ® • M # • 

»• *£104, 

(IBFi 

MEASURED load cell force. 



f LHI?1 

FUEL vacuum SPECIFIC 1MPUL8E 

0 ft 0 9 

o • o ? ■ifrStbt «ii4*ot 


(U»bUSTLR 


FUEL-AIR RATIO,,, U ,0309 

EQUIVALENCE RATIO.,,,,,,, 0,939 

COMBUSTOR EFFICIENCY,.,,.,.,.,, 0,440 

total pressure ratio,,,,,,,.,,,,,,,,,.,,, o.oseo 

COMBUSTOR EFFECTIVENESS,,,,. 0,4361 


INJECTOR DISCHARGE COEFFICIENTS 0,7063» 0,5762i 0,7760, 0 

NOZZLE 

VACUU M STREAM THRUST COEFFICIENT - CS..,. 0,9812 


NOZZLE COEFFICIENT ■ CT ,,,,,,,,,,, 0,9066 

PROCESS EFFICIENCY, 0,9973 

KINETIC ENERGY EFFICIENCY,,.,,,, 0,9593 


STATIONS 




fuel INJECT0R8 

NOMINAL COWL LEADING EDGE 

• • • , B8« 

C IN) 

I K).lPrTntJ« 


SPIKE translation , 

99 ] 2*6125 

( I N ) 

1 L 

81*1 IUm 

INLET THROAT,,..,., ’ 

... UG-tiftU 

( IN i 

\ n 

9 U » 9 U 0 

COWL LEADING EDGE., 

Ml 37,496 

(IN) 

l V 
1 r 

*43*597 

NOZZLE SMKOuD TRAILING EDGE* . t - t 

♦#* 75,63/ 

(IN) 

(IN) 

It 

pa 

44 , 300 

HI DTP 

NOZZLE plug TRAILING EDGE 

**• 89,509 

fc H 

?r 

3 1 , U f C 

n i. 3c« 

STRUT LEADING FOGE 

iii 50,753 

(In) 

C L 
X A 

4 0 * 250 

STRUT TRAILING EDGE,, 

... 67.352 

1 1 n 4 

(IN) 

J A 
x a 

86*363 

COMBUSTOR EXIT 

f f # V ■ | J Wfci 

**• 67,352 

* * ,v f 
(IN) 

JO 

(1 

58,548 

47,097 


VALVE 

A 

6 

D 

E 


7035 
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READING s OOM BLOCK = 1b t T Ib*E = 262,562 fACn 6,0 Pi s 745,2«9 T1 = 2993, u PAGE 1 

RAMJET PERFORMANCE 

SUMMARY RFPOHT 

p T m gamma mOL'*T SOnv kACH VEL 5 */ A * A/AC mumtm b IVAC Pkl fcTAC 

NINO TUNNEL 1 0 5 

0.000 705, 249 2993 667, 6( 7g3) 1,2930 26,955 2578 

0.000 0.386 406 -31, 5( <J 7 ) 1,3989 2B,95<1 967 5,991 5915 1.627 0,10598 13,644 0,5026 2558 9.7«l 187,5 

SPIKE TIP NS 206 

0,60o 19,087 2993 667. 6( 793) 1.2929 26,950 2578 

0,600 17.469 2934 649,61 775) 1,2946 26.959 2554 0,372 950 2,078 0,10598 13,694 0,50?6 2652 1.565 199.4 

WIND TUNNEL 3 0 0 

0»00o 745,249 2993 667, 6t 793) 1,2930 28,955 2578 

0.006 0.413 413 -29. 7C 99) 1,3969 28.954 996 5,930 5907 1,827 0.11072 14.254 0,5026 2670 10,164 167, 3 

SPIKE TIP «S 4 0 0 - 

0,600 19,067 2993 66/, 6C 7?3) 1,2929 26,954 2578 

0,60o 17.301 2927 647,61 7?3) 1.2950 28,954 2551 0,392 1000 2,078 0,11072 14,254 0,5026 2670 1,720 187,3 

INLET THROAT 506 

40.400 243,627 29J1 648, 7f 7 7 4) 1.2950 28,954 25S3 

40.400 16.435 1523 248, 2C 3 7 7) 1,3468 28.954 1876 2.306 447? 1,897 0,90542 13,644 0,0588 2146 62,991 157.3 

INLET UPnRSK 603 

40.400 243,627 2931 648,71 7 7 4) 1,2950 28,954 2553 

40,400 14,081 1463 232. 4( 361) 1.3501 28.954 1842 2,478 4564 1,897 0,82311 13.644 0,0647 2169 58,386 159,0 

INLET 0NNH3K 704 

40.400 115,602 2931 648, 7( 7 7 4) 1,2950 28,954 2553 

40.400 98.671 2825 617*1 ( 743) 1,2983 28.954 2S10 0,501 1258 1.948 0,82311 13,644 0,0647 2169 16,091 159,0 

COMBUSTOR 0814 

40.410 144,418 3332 65l,7< 9 3 9) 1,2760 27.769 2760 

40.410 29.364 2319 332. 3( 627) 1,3111 27.772 2333 1.714 3998 2.059 0.90970 11,710 0,0588 2146 56.518 156.5 0.15 0,64 

COMBUSTOR 0924 

40.631 133,569 3489 650, at 9g65 1,2669 27,959 2606 

40.631 33.981 2575 357, it 7fl2) 1,3002 27,964 2440 1,570 3631 2,073 0,41470 13,710 0,0585 2142 54,456 156,2 0.15 0,84 

COMBUSTOR 0 10 3 202 

41.101 124,171 3599 647,5(1019) 1,2630 26,103 2836 

41.101 42,738 2857 404. 6( 7fl6) 1,2890 28.110 2552 1,365 3485 2.081 0,91095 13,710 0,0588 2128 49,332 155,2 0.1S 1,00 

COMBUSTOR 0 11 4 200 

41,500 118,706 3591 644,9(1016) 1,2632 28,103 2833 

41,500 52,034 3009 452,8c 8 3 3) 1,283? 28,110 2614 1.186 3100 2,084 0,89636 13.710 0,0597 2117 43,104 154,4 0,1S 1,00 

COMBUSTOR 0 12 5 200 

41.611 117,348 3589 644,2(i0j6) 1,2633 28,103 2632 

«l.bll 53,946 3038 462, 4C 8a2) 1,2828 26,109 2626 1,149 3016 2.084 0,89053 13.710 0,0601 2116 41,739 154,3 0.15 1,00 

COMBUSTOR 0 13 b 21 

42.101 102,823 3579 64O.BCl0i2) 1,2634 28,103 2626 

42,101 35,087 2035 397, 6C 7 7 9) 1,2897 28,110 2543 

1,371 3487 2.093 0,05827 13,710 0,0624 2046 46,511 149.3 0,15 1,00 

COMBUSTOR 0 14 7 21 

42.460 66,317 3571 638,3(1010) 1,2634 20,103 2825 

42.460 36,902 2975 442, 0( »23) 1,2046 28,109 2600 1.205 3134 2.105 0,82655 13,710 0,0646 1946 40,350 141,9 0,15 1,00 

COMBUSTOR 0 15 8 21 

«2.60i 80,615 3568 637,2C10 o9) 1,263“ 28,103 2B24 

“2.601 36,314 3007 452, 2C 8j2) 1.2837 28.109 2613 1,165 3043 2,109 0.81589 13.710 0,0656 1907 38,581 139,1 0,15 1,00 

COMBUsTOR 0 16 9 21 

43,586 59,794 2840 635,01 828) 1,2999 26,066 2654 

“3,586 33.675 2403 518, 6C 7 1 3) 1.31 18 26,066 2492 0,966 24ij 2.167 0,73672 13,765 0,0730 1662 27,624 120,7 0,27 0,11 

COMBUSTOR 0 17 10 21 

“3,59b 61,239 2699 634, 9C 7fl4) 1,3064 25,922 2601 

“3,59b 33.649 2341 519, 3C 67O) 1,3183 25,922 2433 0,988 2404 2,152 0,73608 13,765 0,0730 1658 27.501 120,4 0.27 0,02 

COMBUSTOR 0 18 11 21 

43.661 60,267 2676 634, 1( 7 7 7) 1.3075 25,900 259) 

43.661 33.475 2326 521, 4( 6b6) 1,3191 25,900 2«27 0,978 2374 2.150 0,73229 13,765 0.0734 1645 27.020 119.5 0.27 0,00 
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P 

T 

h 


G AMP A 

MOL*T 

SONV 

MACH 

VfcL 

s 

W / A 


A/AC 

MOMTM 

e 

1VAC 

PHI 

ET AC 

ca^eusT uf< 

0 

19 

12 21 
















14.310 

63. 4*3 

2646 

02b,3f 

?60J 

i , 3085 

25,097 

2578 












61.310 

36,930 

24b3 

503 , 2 ( 

7 Ci 6) 

1*31*8 

25,09f 

2409 

0,709 

1760 

2.156 

0.70695 

13.765 

P.0760 

1513 

19,377 

109,9 

0,27 

0,00 

CQI'BUsTOS 

0 

20 

n 2i 
















uo.eoo 

49,637 

3539 

6l?.7Cl0fl4) 

1,2640 

26,089 

2876 












66.900 

45,045 

3432 

S7V,9C10 0 9J 

1,2681 

26,691 

2836 

o,abu 

1J74 

2,224 

0,69021 

13,765 

0.P7T9 

1446 

14.739 

10b. i 

0.27 

0.66 

COMBUgTOR 

0 

21 

la 2i 
















66,250 

5b, 692 

2652 

626 .3 C 

892) 

1,3105 

22,27b 

2785 












«6,25o 

54.244 

2636 

620, It 

908) 

1,3111 

22,275 

2777 

0,201 

558 

2,432 

0.65102 

13,972 

6.0837 

14 05 

5.649 

100.6 

0,73 

0,00 

COMBU$Tl)R 

0 

22 

15 2J 
















66.260 

5b, 693 

2415 

626, 2t 

8n8) 

1.32T4 

22,073 

2601 












66,26o 

54.321 

2390 

620, OC 

002) 

1.3220 

22.073 

2672 

0.200 

556 

2.403 

0.65177 

13,972 

0,0837 

1406 

5,634 

100.6 

0,73 

0,01 

COMBUfiTO* 

0 

23 

16 21 
















66.391 

56,672 

2374 

620.2C 

794) 

1,3233 

22.043 

2662 












66,391 

5b, 252 

2360 

6ie, ec 

7fl9> 

1.3237 

22,043 

2654 

0,196 

520 

2.396 

0.64772 

13,972 

0,0042 

1418 

5.239 

101,5 

0,73 

0,00 

COMBUSTOR 

0 

24 

17 21 
















6'/, 096 

52,636 

2336 

612. 6C 

780 

1,3246 

22,039 

2643 












67,096 

46,708 

2294 

596. SC 

765) 

1.3261 

22,039 

2619 

0,341 

900 

2.397 

0.62077 

13,972 

0,0079 

1467 

6,685 

106,4 

0,73 

0,00 

COMBUSTOR 

0 

25 

16 21 
















67.3lo 

49,635 

4082 

609.5Cl«ll) 

1.2323 

23.695 

3249 












67,310 

46,745 

4036 

568»9(i3o3) 

1,2344 

23.699 

3233 

0,313 

ion 

2.545 

0.60971 

13.972 

0,0095 

1510 

9.577 

108,1 

0.73 

0,56 

combustor 

0 

26 

19 21 
















6B.no 

47,116 

2576 

597. 5( 

06*> 

1.3131 

22,275 

2740 












68.no 

39.316 

2467 

556. 

024) 

1.3168 

22.275 

2693 

0,530 

1427 

2.436 

0.55727 

13.972 

0,0979 

1606 

12.362 

114,9 

0.73 

0.08 

COMBUSTOR 

0 

27 

20 21 
















69.621 

43,244 

2200 

576 • 3 ( 

75*) 

1.3261 

22.073 

2610 












69.62i 

20.567 

1894 

437 • 2 ( 

6g0) 

1.3401 

22.073 

239 i 

1.103 

2638 

2.405 

0.43195 

13.972 

0.1263 

1012 

17.710 

129.7 

0.73 

0.01 

COhBUsTOR 

0 

26 

21 21 
















51,061 

35,666 

22U 

586, Of 

S4l) 

1. 3319 

19,185 

2762 












Si »06i 

15.754 

1797 

4 1 6 » 9 ( 

672) 

1.3476 

19,185 

2505 

1,161 

2909 

2.695 

C, 35707 

14,194 

0.1552 

1909 

16,140 

134.5 

1.23 

0,03 

COMBUSTOR 

0 

29 

22 21 
















51.071 

37,666 

2079 

585,9 t 

789) 

1.3381 

19,091 

2691 












Sl.OTj 

15,721 

1660 

« 16, 5t 

6j9) 

1.3545 

19.09J 

2420 

1.203 

29 12 

2,667 

0,35661 

14,194 

0,1554 

1910 

16,135 

134.6 

W*3 

0,00 

C0M8UST0R 

0 

30 

23 2 
















51,601 

37,665 

2053 

578 ,6 f 

776) 

1,3392 

19,086 

2676 












51,601 

13,942 

1585 

3^0* It 

590) 

1.3578 

19,086 

2368 

1 .297 

3071 

2,661 

0.33351 

14.194 

0.1662 

1948 

15,914 

137,2 

1.23 

0,00 

COMBUsT-OR 

0 

31 

24 5 
















53,011 

33,310 

2307 

560, Ot 

876) 

1.3266 

19,299 

2808 












53.011 

13,500 

1039 

367, 9{ 

687) 

1.3442 

19.299 

2524 

1.229 

3100 

2,714 

0,28424 

14,194 

0,1950 

20 42 

13.695 

143,9 

1.23 

0,06 

COMBUSTOR 

' 0 

32 

25 5 
















55,111 

29,367 

2593 

536.0C 

992) 

1,3126 

19,553 

2942 












55,111 

11,212 

2050 

309.5C 

766) 

1.3321 

19,553 

2635 

1.270 

3366 

2.762 

0,23297 

14,194 

0,2379 

2168 

12.107 

152,8 

1,23 

0.13 

COMBUSTOR 

0 

33 

26 4 
















55,611 

20.696 

2646 

530. 8(1015) 

1,3100 

19.603 

2965 












55,611 

10*062 

2082 

29o. St 

770} 

1,3301 

19.603 

2650 

1.298 

3«39 

2.770 

C *22345 

14,194 

0,2400 

2194 

11*941 

154.6 

1.23 

0,1b 

COMBUSTOR 

0 

34 

27 3 
















55,76o 

20,582 

2654 

S29.3C lOj6) 

1,3096 

19,611 

2960 












55.76o 

10.394 

2077 

2B7.0C 

77b) 

1,3302 

19.612 

2647 

1.313 

3476 

2.772 

0,22076 

14.194 

0,2510 

2202 

11.926 

155,1 

1.23 

0,15 

COMBUgTOR 

0 

35 

26 5 
















56,}6t 

23*304 

3147 

523 .5 C 1 2 1 7 ) 

1.2856 

20.012 

3170 












S6.36J 

9.315 

2550 

263. 9C 

R6H) 

1,3068 

20.014 

2877 

1.203 

3604 

2.840 

0,17054 

14,194 

0,3250 

2365 

9,551 

166,6 

1,23 

0,26 

COMSUstOR 

0 

36 

29 a 
















57.121 

24 , 902 

2982 

516,9(1 l«9) 

1.2937 

19,090 

3105 












57,121 

6.703 

2194 

102. OC 

010) 

1,3216 

19,891 

2692 

1.521 

«09a 

2,018 

0,16295 

14,194 

0,3101 

2397 

10,367 

168.9 

1.23 

0,22 

combustor 

0 

37 

30 0 
















56,566 

24,330 

3041 

507.6C1 t?3) 

1.2905 

19,955 

3127 












58,566 

6,007 

2191 

145, 7C 

8i5) 

1.3207 

19,956 

2605 

1,585 

1255 

2.8 25 

0,15066 

14,194 

0,3678 

2443 

9.963 

172.1 

1.23 

0,24 
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P 

T 

H 

GAUrtA 

KULWT 

SONV 

"'ACC 

VEl 

S 

4/A 

K 

A/AC 

HUM* 

G 

IV AC 

Phi 

etac 

C0K6U$T0H 

0 

36 

31 a 















56,60* 

23,017 

3160 

so 7.«asa<!) 

1,2*44 

2t>,<ybi 

3172 












56.601 

6.716 

2361 

170, 9( flql) 

1.3122 

20.056 

2763 

1 ,4/« 

4 103 

2.841 

0.15021 

14.194 

0,3089 

2445 

9,578 

172.2 

1.23 

0,2? 

CUH6USTUR 

0 

39 

32 2 















56,74* 

22,970 

3161 

506,6(1222) 

1 ,2044 

20,055 

3172 












58.761 

6.620 

2374 

167, }( 8g8 ) 

1,3124 

20,057 

2779 

1,(1 t>l 

4121 

2.041 

0,14913 

14, J94 

0,3716 

2448 

9.550 

172,5 

1.23 

0,27 

copbusTop 

0 

40 

33 6 















58.82} 

2b, 363 

2989 

50e, 1(1152) 

] ,2*30 

19.916 

3106 












58,621 

b,632 

2095 

12?. 6( 777) 

1,3250 

19,917 

2632 

1,554 

4352 

2.816 

0.15083 

14,194 

0,367a 

24^0 

10,202 

1 72,6 

1.23 

0,23 

CQ*eU$TOR 

0 

41 

34 4 















59.101 

26.660 

2934 

504.4(1129) 

1.2956 

19.875 

3084 












59.10t 

5.250 

1996 

109. 7( 738) 

1,3295 

19.876 

2576 

1,725 

4445 

2.806 

0.15039 

14,194 

0,3685 

2456 

10.387 

173,1 

1,23 

0,22 

COMBUsTOP 

0 

42 

35 4 





f 




, 






59,327 

25.760 

2990 

502,9(1152) 

1.2929 

19.922 

3106 












59,327 

5.479 

2073 

115. 5( 7(,8) 

1.3257 

19.923 

2619 

1,881 

4403 

2.8(4 

0.15002 

14,1 94 

£>,3694 

24 61 

10,266 

173,4 

1 ,23 

0*23 

COKaUsTOR 

0 

43 

36 4 















60, OS* 

23,716 

3168 

497,6(1225) 

1.2638 

20,078 

3173 












80.05i 

6,212 

2327 

135, 5C 8*2) 

1.3135 

20.U80 

2751 

1,547 

4256 

2,838 

0,14767 

i 4 , J 94 

0,3753 

2475 

9,768 

174,4 

1.23 

0,27 

COHBU3TOR 

0 

44 

37 4 















61,07l 

22.577 

3322 

490.30288) 

1,2754 

20,220 

3228 












61,07* 

6,937 

2548 

151,4( 9g7) 

1,3037 

20,224 

2858 

1.44) 

4116 

2.854 

0,14673 

14,194* 

0.3777 

2466 

9,390 

175,3 

1.23 

0,31 

COMBU3TOR 

0 

45 

38 6 















63.08i 

30.147 

2853 

478 ,6( 1 0q3) 

1,2968 

19,858 

3046 












63,06j 

4,600 

1812 

65,6 ( 6fc5) 

1,337/1 

19.659 

2463 

1,890 

4655 

2,782 

0.15184 

14,194 

0,3650 

2465 

10,983 

175,0 

1,23 

0,22 

C0PBU S TUR 

0 

46 

39 5 















^4 ,50 * 

21,785 

3645 

470,70423) 

1,2556 

20,539 

3329 












64.50* 

12,094 

3224 

275,30237) 

1.2736 

20,549 

3152 

0,992 

3127 

2,878 

0,15595 

14,194 

0 *35S} 

2480 

7,576 

174,7 

1,23 

0,39 

COMBUSTOR 

0 

47 

40 J 















66.965 

20,630 

3630 

454,90415) 

1,2561 

20,556 

3321 












66,965 

10,779 

3169 

241 , 802)3) 

1.2757 

20,567 

3126 

1,045 

3265 

2.880 

0.14782 

14,194 

0,1709 

2475 

7,501 

174,4 

1,23 

0,40 

CO*SUsTO« 

0 

48 

41 3 

* 














67.34* 

J 9 , 1 64 

3632 

452,4d4t6) 

1.2556 

20*562 

3320 












67 » 34* 

10,183 

3182 

244,40219) 

1.2749 

20,573 

3131 

1,030 

3226 

2,887 

0.13743 

14,194 

0,0032 

2475 

6,689 

174,4 

1,23 

0,40 

COP0Us7OR 

REGEN 

49 

42 21 















67.34* 

19,164 

3951 

611,90559) 

1.2372 

20,541 

3439 












67,34* 

13.127 

3671 

472,50433) 

1.2517 

20.559 

3333 

0,792 

2641 

2.929 

0.13743 

14,194 

0,6032 

2521 

5,641 

177,6 

1,23 

0,40 

NOZZLE 

SO 

«3 3 















89,577 

19.164 

3632 

452,40399) 

1.2556 

20.562 

3320 












89,577 , 

0.511 

1573 

•421. 6( 559) 

1.3391 

20.577 

2256 

2.931 

6613 

2,887 

0,02861 

14,194 

1 ,9370 

5171 

2,940 

223,4 

1.23 

0,40 

nozzle po 

51 

44 3 















89,577 

19,164 

3632 

452,4(1399) 

1.2556 

20.562 

3320 












89,577 

(1,368 

1466 

•462, 0( 5j8) 

1.3447 

20,577 

2183 

3,099 

6764 

2.887 

0.02383 

14,194 

2,3250 

3215 

2,505 

226.5 

1,23 

0,40 

KOZLlt At REGEN 

52 

4b 4 















89,577 

19.164 

3951 

611.90559) 

1.2372 

20,541 

3439 












89,577 

0.560 

179$ 

•336, Of 644) 

1.326S 

20.577 

2400 

2,899 

6887 

2.929 

0.02861 

14,194 

1,9371 

3316 

3,062 

233.6 

1,23 

0.40 

NOZZLE PO REGEN 

53 

46 4 















69,577 

19.164 

3951 

611,90559) 

1,2372 

20,541 

3439 












89,577 

0,388 

1638 

•396, 7( 583) 

1.3356 

20,577 

2299 

3.090 

7104 

2.929 

0,02241 

14,194 

2,(1726 

3380 

2,474 

236,1 

1,23 

0,40 

FICTIyt COHtlUSTR 

73 

66 0 















t>7,io j 

243, 6?7 

5276 

4S2.U(2J£3) 

1,1733 

22,126 

3729 












67,J«l 

0,386 

1426 « 

>1326. 6( 477) 

1,3266 

22.426 

2048 

4,607 

9435 

2.710 

0,03726 

14,194 

1 ,«87(t 

4310 

5,463 

303,7 

1.23 

1,00 

FICTIVF. NUZZLE 

74 

67 0 















89,577 

17,257 

3562 

419,40385) 

1,2568 

20,566 

3293 












89,577 

0,529 

1591 

•414, B( 565) 

1,3362 

20.577 

2268 

2,899 

6461 

2.888 

0.02861 

14.194 

1,9371 

3113 

2,872 

219*3 

1.23 

0,40 
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6,5696-01 

o.osoe 

■0 1 

4,925E 

02 

-4.431E 

03 

•1.796E 

03 

-2,6556 

03 

5,3826 

03 

1.093E 

00 

8,6146-04 

1 1 l^7E 

00 

5,9716-04 

7 i5&2E 

01 

6,3716*01 

0,4236' 

ttO 1 

4.933E 

02 

-4.431E 

03 

■1.796E 

03 

-2.655E 

03 

5,3826 

03 

1 .693S 

00 

8,0166-04 

1 .1«0E 

00 

5.9366-04 

7 o 7 lgE 

01 

7,0006-01 

0,000 


5.061E 

02 

-4,4636 

03 

-1.7946 

03 

•2,6686 

03 

5,4346 

03 

1.907E 

00 

9 « 9306-04 

0.000 


o.oOo 

8. OOoE 

ot 

9.850E-01 

0,000 


5.A26E 

02 

-4.472E 

03 

■1 .806E 

03 

*2.6666 

03 

5.5J2E 

03 

2.538E 

00 

1.3226-03 

0.000 


0,000 

8t39oE 

01 

7.700E-01 

0,000 


5.801E 

02 

-4, 4816 

03 

-1.8V5E 

03 

-2,6666 

03 

5,6376 

03 

1.96aE 

00 

1 .0336-03 

0.000 


0,000 

8, 67 j£ 

01 

6.J50E-01 

0,000 


5,9552 

02 

• 4 « 468E 

03 

•1,8236 

03 

—2 ,6666 

03 

5,6916 

03 

1 .585E 

00 

6.252E-04 

0.000 


0,000 

8.957^ 

01 

8,0006-01 

0,000 


6.126E 

02 

-4.SU2E 

03 

■1,8386 

03 

-2.666E 

03 

S.714E 

03 

2 * 062E 

00 

1,0736-03 

0.000 


0,000 

e,95ee 

01 

8,00«E-01 

0,000 


6.126E 

02 

•4.So2E 

03 

•l.BJfcE 

03 

•2,6666 

03 

5.714E 

03 

a v 063E 

00 

1 , 0746.03 

0,000 


0,000 
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X 


DDRAG 

corag 


CP 

HC 

0 

04oE 

01 

U09BE 02 

1.098E 

oa 

2.S216-03 

4 ,8506-02 

a 

Q4lE 

01 

l ,908£-01 

I.100F 

02 

S.951E-03 

6.744E-02 

4 

06JE 

01 

4.275E 00 

1.1436 

02 

3.0476-03 

7,1 72E-02 

4 

llOE 

01 

8,90lE 00 

1.232E 

oa 

3.198E-Q3 

7 ,7316-02 

4 

15oE 

01 

7,078c 00 

1 .303F 


3.325E-03 

B.019E-02 

4 

i6]E 

01 

1,8«2£ 00 

1.32JE 

oa 

3.3406-03 

8,0566-02 

4 

2iOE 

01 

o,5o7e 00 

1.406E 

02 

3. 3216-03 

9.4U2E-02 

4 

24 6 E 

01 

8.266E 00 

1.469F 

02 

3.445E-03 

6.031E-02 

4 

26q£ 

01 

2.297E 00 

1.492E 

oa 

3,4886-03 

5.7B3E-02 

4 

359E 

01 

1.435E 01 

1.63SE 

02 

3,8776-03 

4 .3456-02 

4 

36q£ 

01 

1.217E-01 

1.636E 

02 

3,466E»03 

5,0006-02 

4 

366£ 

01 

7 ,3626-01 

1.644E 

02 

3.4C2E-03 

5,0576-02 

4 

43iE 

01 

6,3406 00 

1.707E 

02 

3.565E-03 

4,4416-02 

4 

46 C E 

01 

3.685E 00 

l,74ae 

02 

3,7 136*03 

3,91 06-02 

4 

62SE 

01 

7.897E 00 

1.823E 

02 

5,0516*03 

U906E-02 

4 

62b£ 

01 

3,260g«02 

1.B23E 

02 

4,360E*03 

2.36JE-02 

4 

638E 

01 

3.477£»0l 

1.627E 

02 

4 .276E-03 

2 , 376E-02 

4 

7 1 0 £ 

01 

2,«8Be 00 

1 »B52E 

02 

3,8S7f03 

3,347En02 

4 

73 ie 

01 

9.216E-01 

1.6616 

02 

3,7756-03 

3,5556-02 

4 

8llE 

01 

0.386E 00 

1.905E 

02 

4,3206-03 

3,0 76E-02 

4 

9fa2E 

oi 

1.071E 01 

5, OISE 

02 

3,2716-03 

3,6926*02 

5 

106E 

01 

'l,047e 01 

2,1172 

oa 

3,6086*03 

2.919E-02 

5 

107E 

02 

6,7A«£»02 

2.I17E 

05 

3.D63E-03 

3,4476-02 

5 

16 0 E 

01 

3.194E 00 

2.149E 

02 

2.9S2E-03 

3 , 3*96-02 

5 

30 1 E 

01 

7.S09E 00 

2.224E 

oa 

2, 80 IE-03 

3.271E-02 

5 

5 1 1 E 

01 

9,769c 00 

2.322E 

02 

2,86B£»03 

2.760E-02 

5 

S61E 

01 

2.283E 00 

2.345E 

02 

3.O71E-03 

2.4B7E.02 

5 

97eE 

01 

7,02«E-01 

2»3SgE 

02 

3, 1 QlE-03 

2.425E-02 

5 

636E 

01 

1.3Q9E 00 

2.365E 

02 

2,956£»03 

2.1826-02 

5 

712E 

01 

1.779E 00 

2.383E 

02 

3.166E-03 

1 , 7 15E-02 

5 

955E 

01 

3,JBflE 00 

2.417E 

02 

3.0176-03 

1.6426*02 

5 

86o£ 

01 

2.101E-01 

2.419* 02 

3,0876*03 

1.7I3E-02 

5 

87aE 

01 

5 , 30 1 E-Ol 

2.424E 

02 

3,1516-03 

1,6626*02 

5 

«8 2 E 

01 

3,322E«01 

2.427E 

02 

3,4226-03 

1.4O1E-02 

5 

9 1 q£ 

01 

W176& 00 

2.439E 

02 

2,962E-03 

1 ,516E°02 

5 

933E- 

01 

8.818E-01 

2.446E 

02 

2,9406*03 

1.5706*02 

6 

OOSE 

01 

2,744c 00 

2.475E 

02 

2.979E-03 

1,6636-02 

6 

IO 7 E 

01 

3.796£ 00 

.2,5132 

02 

3,0886-03 

1.708E-02 

6 

3O0E 

01 

B.154E 00 

2,5956 

02 

3, 120E-03 

U332E-02 

6 

45 0 E 

01 

S.2«3e 00 

2.647E 

02 

3,0616*03 

2.229E-C2 

6 

696E 

01 

7.7S2E 00 

2.725E 

02 

3.423E-03 

1,8566-02 

6 

734E 

01 

l,l97g 00 

2.737E 

02 

3,4766-03 

1.751E-02 

6 

738E 

01 

1.226E-01 

2 , 738E 

02 

3.466E-03 

1.7436*02 

6 

750E 

01 

6.178E-01 

2.744E 

02 

3.4&9E-03 

1,7 34E-02 

6 

924E 

01 

5,446c 00 

2,7992 

02 

3.310E-0J 

1,3666*02 

6 

t99jE 01 

2.101E 00 

2,8206 

02 

3.276E.03 

1.241E-02 

1 

,06ae 

oi 

2,253E 00 

2.642E 

op 

3,2036-03 

9.73BE-03 

7 

,100E 

01 

1,B47E 00 

2.861E 

02 

3,1516-03 

6» 036E-03 

7 

»20lE 

01 

1,368£ 00 

2.674E 

02 

3.115E-03 

6,9036*03 

7 

.2966 

01 

1.841E 00 

2,6956 

02 

3.051E-03 

5.216E-03 

7 

,3396 

01 

7,260£*0l 

2.900E 

02 

3,0306-03 

4,7626*03 

7 

»49aE 

01 

2,288e 00 

2.923E 

02 

2,9796-03 

3,8516-03 

7 

.507E 

01 

1.920E-01 

2 , 925E 

02 

2 , 967E-03 

3,6496-03 

7 

•58 2 E 

01 

8.372E-01 

2.9336- 

02 

2,9106-01 

2. 8676-03 

7 

,5S 2 E 

01 

1 «446g»o3 

2.933E 

0 2 

2,9096-03 

2.063E-O3 

7 

• list 

01 

5.0796-01 

2.93BE 

02 

2,9506-03 

i. 5596-03 
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KEADlNG 

c 

0061 BLOCK 

s. Id J TIME 

e 262, B62 

hACh 6.0 Pi s /65.2U9 ft c 2995,6 

X 


ODRAG 

cdrag 

CF 

HC 

6 # 0 0 OE 

01 

UMOE 00 

2.950E 02 

2.9796*0.$ 

A.JbiE.03 

8.390E 

01 

1#225£ 00 

2.962E 02 

2,9196-03 

5.615E-03 

8 #67 Jp 

01 

5#a906*Ol 

2.968E 02 

2,0696-03 

J.OUbE-03 

8#957E 

01 

2#302E-Oi 

2.970E 02 

2,0966-03 

3.661E-03 

8 # 95AE 

0‘1 

0,000 

2.970E 02 

2,8986*03 

3.662E-03 



en 
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RAMJET PERf ORMANCt 


ENGINE PERFORMANCE 


Inlet 


CALCULATED THRUST,, ,,,,,,,,, 2b7, (LBF) 

MEASUrEO THRUST 526, (LbF) 

CALCULATED specific IMPULSE.,,. 905, CLGF-SLC/LBM) 

MEASURED SPECIFIC IMPULSE,,,, 596. (L0F-SEC/L8M) 

CALCULATED THRUST COEFFICIENT..,.,,,,..,, 0.1070 
MEASURED THRU3T COEFFICIENT,,,,,, 0,1515 


REGENE«ATIVE<*COOLED ENGINE PERFORMANCE 
CALCULATED 

STREAM THRUST,, ,,,,,. 3255, CLBF) 

met thrust,,,' mo. (lbf) 

SPECIFIC impulse,,,.,,,,,, 799, Cl0F*SEC/L0M) 

THRUST COEFFICIENT, 0,1 641 


MOMENTUM and forces 

iNtet friction drag, 109 , b <lbp) 

INLET MOMENTUM CHANGE, , (IBP) 

COMBUSTOR FRICTION DRAG, 163. S (LBF) 

COMBUSTOR STRUT OHAG *11,06 (LBF) 

COMBUSTOR MOMENTUM CHANGE,. ,,,,,,, ,,,,,,, 329, (LBF) 

NOZZLE FRICTION DRAG, 23,31 (LBF) 

NOZZLE STRUT DRAG, , ,, , ,,,,,,,, « *0,00 (LBF) 

NOZZLE MOMENTUM CHANGE 636. (LBF) 

nozzle pressure integral,..,., 66i, (lbf) 

external FRICTION DRAG 61 ,45 (LtiF) 

EXTERNAL PRESSURE INTEGRAL. *1101, (LBF) 

TOTAL EXTERNAL DRAG,, »1 2«3, (LBF) 

TOTAL-STRUT drag *11,06 (LeF) 

CAVITY FORCE,..,.,.,,. *1125, (LBF) 

CALCULATED load CELL FORCE .. ............. *2101. (LBF) 

«EA8UREt> LOAD CELL FORCE *2040, CLBF) 

fuel vacuum specific impulse. o.o, o,o. *i 60 .o, *ii9,b* 


ANGLE OF ATTACK 0,000 (DEGREES) 

MASS FLOW RATIO ,,,,,,, 0,5026 

ADDITIVE DRAG COEFFICIENT.,.. o .0955 

LIMITING PRESSURE RECOVERY EFFICIENCY.,.. 0.1531 
DELTA Pm........ .............. .......... 0,1166 (PSD 

TOTAL PRESSURE RECOVERY « SUPERSONIC,.,., 0,3269 
TOTAL PRES3UHE RECOVERY » SUBSONIC,,,,,,, 0,155# 

INLET PROCESS EFFICIENCY * SUPERSONIC.,,, 0.001# 

INLET PROCESS EFFICIENCY » 80BSOMC, , , , ,. 0,9012 
KINETIC ENERGY EFFICIENCY » SUPERSONIC,., 0.9556 
KINETIC ENERGY EFFICIENCY « SUBSONIC. .... 0.0619 

ENTHALPY AT PO • SUPERSONIC..,,,,, ....... 1,66 (BTU/L0M) 

ENTHALPY AT PO • SUBSONIC. 32,56 (BTUZLBM) 


COMBUSTOR 

FUEL-AIR ratio,,,,,,.,, 0,0903 

EQUIVALENCE RATIO 1.227 

COMBUSTOR EFFICIENCY, ,,,,,, 0,396 

TOTAL PRESSURE RATIO 0.0707 

COMBUSTOR EFFECTIVENESS,. ... .. .......... . 0,9990 


INJECTOR DISCHARGE COEFFICIENTS 0 , 7996 » 0,9973. 0,7721. 0.7008 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT « CS,,., 0.9016 


NOZZLE COEFFICIENT * C T . 0,9003 

PROCESS EFFICIENCY,, 0,9977 

KINETIC ENERGY EFFICIENCY.... 0,9603 


stations 




FUEL INJECTORS 

NOMINAL CUWL LEADING edge.,..,., 

tft 3a # 68^ 

(IN) 

(IN) 

(IN) 

injectors 

CT AT TON 

SPIKE TRANSLATION.,,.,..,,... ......... 

2,600b 

t A 

a o 9 a o o 

INLET T AT 

iJJ ao # ^oo 

i 0 

A3 |566 

COWL leading EDGE. 

. ] \ jTiaab 

c J N 5 

1C 

a a M tort 

NOZZLE SHROUO TRAILING edge,..,, 

IM 75®6£b 

<JN) 

(IN) 

2A 

2C 

n *7 | JVV 

51 , 061 

NOZZLE PLUG TRAILING EDGE, 

•»« B9,&77 


STRUT LEAPING EDGE*****, "«<••« 

» , o 74 J 

(1*0 

u V 

3A 

** TO |fcuv 
C A. 1M 

STRUT TRAILING EDGE 

• bo b 7 ■ 3a 1 

( JM ) 

3B 

GA CU 

CQXBUgT OR eXIT l M. it . i MMt Ml 0 l i,M,i 

V f V V I | A 

... 67.391 

(IN) 

a 

J JO 

#7,086 



Reading 61 
t ~ 273.36 sec. 

(f> f s were higher than planned. 

Test cell pressure was high which resulted 
in slightly increased AIM nozzle pressures, 





OF POOR QUALITY 
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READING = 0061 BLOCK a 193 TIpE a 2/3.362 MCH 6,0 RT a 705.709 T1 a 3001,5 

ramjet performance 









S u 

ft M A 


P 

T 

H 


GAMMA 

M0l>T 

SONV 

rtACH 

WIND TUNNEL 

1 

0 5 






0 d 0 0 o 

705. 749 

3001 

670, 

795J 

1,2928 

26.955 

2561 


QtOOO 

0,390 

408 

-3 1 , 1 ( 

985 

1 ,3989 

28,954 

989 

5,987 

SPIKE TIP 

N8 

2 

0 6 






O16O0 

19.062 

3001 

670, Ot 

79S) 

1.2926 

20*954 

2501 


0*600 

17.433 

2941 

651, 6 ( 

777) 

1*2946 

26,954 

2557 

0,370 

WIND TUNNEL 

3 

0 0 






0,000 

745,749 

3001 

670. OC 

795)' 

1.2928 

26,955 

2581 


0,000 

0,413 

414 

*29 ,5 f 

99) 

1,3989 

28,954 

998 

5,931 

SPIKE TIP 

NS 

4 

0 0 






0 ,60o 

19,062 

3001 

670, OC 

795) 

1.2926 

28,954 

2581 


0 • 60o 

17,279 

2935 

650 b 0 C 

7?6) 

1.2948 

28,954 

2555 

0,302 

INLET THROAT 

S 

0 6 






40,400 

252,216 

2062 

628 * 0 ( 

759) 

1,2972 

20,954 

2525 


40,400 

15*496 

1447 

220 *1C 

35T) 

1*3510 

20,954 

1032 

2,002 

INLET UPNRSK 

6 

0 3 






40,400 

252,216 

2062 

620, 0( 

750) 

1,2972 

20,954 

2525 


40.400 

13*290 

1390 

213, 1( 

3<|2) 

1.3543 

26*954 

1796 

2,53« 

inlet dnnrsk 

7 

0 4 






40.400 

114,252 

2062 

620 ,0 ( 

7 5 0) 

1.2972 

26*954 

2525 


40,400 

97*640 

2760 

597*7 ( 

720) 

1,3004 

20,954 

2483 

0,090 

COMBUSTOR 

0 

0 

1 4 






40,410 

139,144 

3335 

631, 3( 

9 3 9) 

1*2756 

27,827 

2757 


40,41o 

29.966 

2355 

321. 6( 

6 3 7) 

1.3090 

27.030 

2347 

1,677 

C0KBU$T0R 

0 

9 

2 4 






40.652 

127*726 

3510 

629 e S( 

992) 

1*2669 

26*041 

2808 


40,652 

35.497 

2649 

351#7< 

7 2 3) 

1.2966 

20.047 

2467 

1,512 

COPBU$TOP 

0 

10 

3 202 






41,122 

120.940 

3546 

636.9/10025 

1.2649 

26,094 

2817 


41,122 

45,330 

2066 

0O0.9t 

789) 

1,2666 

26*100 

2556 

1,300 

combustor 

0 

11 

0 200 






41,500 

115,007 

3530 

62U ,0 ( 1 OnO) 

1,2651 

28.094 

2814 


41,500 

54.134 

3009 

050, 2{ 

83«) 

1,2637 

28*100 

2614 

1.129 

combustor 

0 

12 

5 200 






41,632 

113*234 

3536 

62}, 5( 

999) 

1.2652 

28.095 

2014 


41,632 

56,056 

3040 

«60,3£ 

803) 

1,2626 

26,100 

2627 

1.088 

combustor 

0 

13 

6 21 






42,122 

99,322 

3525 

620, 2( 

996) 

1 ,2653 

20.094 

2610 


42,122 

37*143 

2048 

399, H 

780) 

1,2892 

28,100 

2549 

1,305 

CGM6U$TOR 

0 

14 

7 21 






42,460 

04,712 

35 18 

617, 7( 

990) 

1,2654 

26,094 

2807 

*> 

42,460 

36*496 

2968 

637, 2( 

*21) 

1.2850 

26,100 

2598 

1,157 

COMBUSTOR 

0 

15 

e 2 i 






42.622 

70*653 

3514 

616, 5< 

992) 

1,2654 

26,094 

2605 


42,622 

37*972 

3004 

008,9/ 

832) 

1,2837 

28.099 

2612 

1,109 

COMBUSTOR 

0 

16 

9 21 






43,607 

60,254 

2780 

613. 4( 

80S) 

1,3018 

26,192 

2621 


43,607 

36*589 

24/3 

514. t( 

7oT) 

1.3120 

26*192 

2481 

0,898 

COMBUSTOR 

0 

17 

10 21 






43,617 

61,646 

2641 

613 ,0 ( 

762) 

1.3061 

26,050 

2568 


43*617 

36*575 

2332 

S14.0( 

6 6 0) 

1.3104 

20,050 

2422 

0,918 

combustor 

0 

18 

11 21 • 






43,662 

60,645 

2618 

612, S( 

7SS) 

1,3092 

26.029 

2559 


43,662 

36.463 

2319 

516, 9( 

660) 

1,3191 

26,029 

2417 

0,905 


R V REPORT 


vfL 

S 

w/A 

Hi 

A/AC 

MOM7M 

0 

I V A C 

Phi 

ETAC 

592i 

1,828 

0.10609 

13.015 

0.4937 

2519 

9,765 

107. e 



955 

2.079 

0,10609 

13,015 

0,4937 

2603 

1.575 

194.0 



5916 

1.828 

0*11040 

13,961 

0,4937 

2619 

10.151 

187.6 



1001 

2.079 

0,11040 

13,961 

0,4937 

2619 

1*717 

187,6 



0470 

1,606 

0,09706 

13,015 

0,0563 

2097 

62.421 

156,3 



0556 

1,606 

0,61624 

13,015 

0*0642 

2116 

57,796 

157,9 



1232 

1*942 

0,81624 

13,015 

0*0642 

2110 

15,623 

157*9 



3935 

2.061 

0.90216 

13,082 

0.0503 

2097 

55.167 

155,5 

0.15 

0.71 

3730 

2.075 

0.90734 

13,082 

0*0580 

2090 

52*596 

155.1 

0.15 

0,94 

3332 

2,079 

0,90209 

13,082 

0*0583 

2073 

46,756 

153*8 

0,15 

1*00 

2952 

2*002 

0,86090 

13,082 

0*0592 

2058 

40,781 

152*7 

0*15 

1,00 

2858 

2*083 

0,60201 

13,082 

0*059? 

2054 

39*177 

152.4 

0.15 

1*00 

3326 

2,091 

0.04896 

13,082 

0,0620 

1903 

43*880 

147*1 

0*15 

1,00 

3006 

2.102 

0,82119 

13,082 

0,0641 

109* 

38,360 

140.3 

0,15 

1,00 

2896 

2,107 

0,80674 

13.082 

0.0662 

1846 

36.308 

137,1 

0,15 

i,oo 

2230 

2 0 1 5 1 

0,72603 

13.529 

0,0726 

1618 

25.227 

119,6 

0,26 

0,12 

2225 

2.136 

0,72625 

13.529 

0,0727 

1617 

25,111 

119,5 

0*26 

0,02 

2189 

2.135 

0,72364 

13.529 

0,0730 

1602 

24,613 

118*4 

0*26 

0,00 
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, P T H GAMMA MOLWT SONV MACH VEL 

{"tOMBUsTOR 0 19 12 21 

S?8«3l0 50,611 2589 600, H 7o6) 1,3102 26,02© 2506 

80.310 81.667 2828 552, 3< 6 9 3) 1,3155 26,026 2870 0,652 1610 

COMBUSTOR 0 20 13 21 

O0,«0o 51.700 3287 596, 5( ’6°) 1,2766 26,796 2790 

08,80o 85,715 3200 566, 9{ 932) 1,2797 26,797 2756 0,801 1217 

COMBUSTOR 0 21 10 21 

«6,25o 56,606 2583 616, St 8 B 9) 1,3138 21,672 2790 

86,250 55,700 2573 612, 7( 066) 1,3181 21.672 2785 0,157 037 

CO*BU$TO» 0 22 15 21 

86,260 56.786 2385 616, 3{ 808) 1.3207 21.076 2682 

86,260 55,769 2335 612, 6t 8 0 0) 1,3251 21,876 2677 0.162 »3o 

COMBUsTOP 0 23 lb 21 

86,002 57.583 2308 610, Ot 7p9) 1,3266 21,006 2662 

86.002 S6.7S0 2296 6lQ.9f 7 B 5) 1,3269 21.008 2657 0,108 J90 

COMBUSTOR 0 20 17 21 

87.117 52.950 2267 602.lt 7?S) 1,3279 2J.883 2662 

87.117 89,795 2233 589, 3( 7fi2J 1.3291 21,083 2623 0,305 801 

COMBUsTOR 0 25 18 21 

87.310 50.393 3767 S9fl,8Cl328) 1,2531 22.795 3209 

87.310 87.922 3729 5«2,0(t3i2) 1,2567 22,796 3195 0,266 907 

COMBUSTOR 0 26 19 21 

68.II0 87,375 2837 58S,0( 8 a 2) 1,3186 21,636 2729 

86. Ho 40,277 2362 589, if 8 0 7) 1.3218 21,636 2679 0,500 1301 

COMBUsTOR 0 27 20 21 

89,682 63,086 2186 5Sfl,9f 7(|8) 1,3308 21,871 2595 

89,602 20.325 1808 818, 6< 608) 1,3007 21.071 2370 l, 117 2687 

COMBUsTOR 0 26 21 21 

51.002 33,795 2135 572, 3( 8 a 8) 1,3358 18,300 2780 

51,002 18,608 1807 832, 5C 7o8) 1.3885 18,300 2573 1,028 2685 

COMBUSTOR 0 29 22 7 

51,092 37,820 1974 572, 2( 701) 1,3836 18,192 2692 

51.09a 18,592 1802 432, 3( 6o2) 1,3567 18.192 2067 1,072 2606 

COKBUsTOR 0 30 23 4 

51. 622 36,269 2082 S63,5f 6z5) 1,3302 18,277 2753 

51.622 17,956 17JB 417 ,9 C 600) i,}515 18.277 2528 1,088 2&99 

COMBUSTOR 0 31 20 5 

53,032 32,962 2302 582, 3t 9 3 2) 1.3252 18,889 2889 

53,032 ' 15,390 1937 367, 7( TgO) l,3«03 18,089 2602 1,119 2956 

COMBUsTOR 0 32 25 $ 

55,132 29,686 2613 51b ,7 C 1 0«5) 1,3119 18,723 3017 

55,132 H,5f2 2075 20;, Bf «l 1 J 1,3312 18,723 2708 1,266 3828 

COMBUsTOR 0 33 26 0 

55.632 29,085 2659 511,4(1068) 1,3096 16,765 3037 

55.632 10.800 2091 263. 2( 8)7) 1.3299 16,765 2715 1.298 3520 

COMBUsTOR 0 3« 27 3 

55.760 28,990 2665 510,1(1067) 1,3092 18,772 3000- 

55.760 10.562 2067 257.lt 8l5) 1.3300 18,772 2711 1.312 3556 

COMBUsTOR 0 35 26 5 

56,302 23.800 3175 50i,9(i2a5) 1,2800 19,170 3252 

56,302 9. O03 2569 228,2tl0i0) 1.3060 19,172 2950 1,259 3715 

COMBUsTOR 0 36 29 0 

57.1«2 25,147 3033 097,20223) t,29t« 19,070 3196 

57.102 7,002 2252 188, 7( 676) 1,3191 19,071 2783 1,501 8176 

COMBUSTOR 0 37 30 U 

58,567 20.058 3090 487,5(1249) 1,2861 19,130 3218 

58,567 6,233 2251 llU,6f 876) 1,3161 19.135 2776 1,S6« 0303 


8 d/A w A/3f momtm Q IVAC PHI ETAC 

2,139 0,69917 13,529 0,0755 1063 17,090 109,6 0,26 0,00 

2.197 0.6B197 13,529 0,0775 1819 12,896 100,9 0,26 0,53 

2.073 0 , 60587 13,777 Q,o633 1376 0,381 99,9 0,82 0,08 

2,002 0,60096 13,777 0,0630 1377 0,388 100,0 0,B2 0,01 

2,030 0.60000 13.777 0,6040 1390 3.923 100,9 0,82 0,00 

2,836 0.61852 13,777 0,0075 1«59 7,605 105,9 0,82 0,00 

2.579 0,60364 13,777 0.0091 1^02 0,505 107,6 0,82 0,43 

2.871 0.55181 13.777 0,0975 1500 11,098 118,7 0.82 0,06 

2,080 0. 02590 13,777 0,1263 1791 17,522 130.0 0,82 0,01 

2,762 0.35313 18,038 0,1552 1893 18,515 130,9 1,81 0,03 

2.786 0,35268 10,038 0,1558 1898 10,501 135.0 1,41 0,00 

2.770 0.32980 10,030 0,1662 1902 13,837 130,3 1,41 0,03 

2,821 0,23111 1A.O30 0,1950 2058 12,914 146,6 1.41 0,08 

2, 86e 0,23080 18,038 0,2379 2197 12,273 156,5 1,01 0,18 

2,873 0,22099 14,038 0,2080 2220 12.103 156,0 1,«1 0,16 

2.878 0.21872 14,038 0,2506 2230 12,092 158.9 1,01 0,16 

2.986 0.16666 18.038 0,3250 2803 9,736 171.2 1.81 0,26 

2.927 0.16116 14.038 0,3801 2435 10,458 173,5 1.81 0,23 

2,934 0 , 18895 14.038 0,36/9 2482 10,054 176.8 1,41 0,25 



ORIGINAL PAGE IS 

op poor quality; 


READING S 

0061 BLOCK 


P 

T 

COHBUsTOR 

0 

36 

58,622 

23,092 

3225 

56,622 

7.039 

2460 

combustor 

0 

39 

58,762 

23.027 

3228 

56,762 

6,953 

2457 

COMBUSTOR 

0 

40 

58.642 

2b. 362 

3050 

56,842 

6.995 

2166 

COMBUSTOR 

0 

41 

39,122 

26.226 

3006 

59,122 

5.550 

2083 

C0M8U$T0R 

0 

42 

59,34s 

25.165 

3095 

59,348 

S.972 

2213 

combustor 

0 

43 

60.0T2 

22*676 

3362 

60.072 

7.325 

2612 

COMBUSTOR 

0 

44 

61,092 

22.901 

3375 

61.092 _ 

7.125 

2601 

conbOjtor 

0 

45 

63,102 

30.219 

2908 

63,102 

4.775 

1867 

combustor 

0 

46 

64,522 

22.160 

3690 

64.522 

11.919 

3244 

COMBUSTOR 

0 

47 

66,986 

20.962 

3670 

66,986 

10.664 

3200 

COMBUSTOR 

0 

48 

67.362 

19.482 

3673 

67.362 

10.356 

3222 

COMBUSTOR 

REGEN 

49 

67,362 

19.482 

4000 

67,362 

6.580 

3401 

NOZZLE,- 

50 

89,598 

19,482 

3673 

89.S9S 

0.521 

1598 

NOZZLE PO 

51 

89,598 

19.482 

3673 

89.59s 

0.390 

1464 

NOZZLE AE regen 

32 

89,598 

19.482 

40Q0 

89,59s 

U.S72 

18^8 

NOZZLE PG REGEN 

53 

89.598 

19.4B2 

4000 

89,598 

0,390 

1661 

FXCTlvE COMBUSTR 

73 

67.362 

252.216 

5124 

67.362 

0 o 390 

1300 

FICTIyE NOZZLE 

74 

,89.59* 

16.741 

3604 

09,59* 

0*521 

1575 


H 

3t a 
487.3(1300) 

1 4U • 0 ( 96«) 

32 3 
«86,5(i3o7) 
1J6.6C 9 6 3) 

33 6 
96b,0(l2j0) 

93. 0< Bui) 

34 4 
4B«.2(i2tl) 

76. 0( Bot>) 

35 a 
462,611249) 

89. 2( 8 6 0) 

36 4 
477,2(1365) 
132,20027) 

37 3 

469,80370) 
113.60022) 
36 6 

457.60160) 
3»7( 7t7) 

39 5 
449,40507) 
232,60301) 

40 3 
433,30497) 

205.5OS6D 

41 3 
430.60499) 
211.40291) 

42 21 

603.40652) 
297.50373) 

43 3 
430,80479) 

*492, 6( 593) 

44 3 
430,60479) 

-537. 8( 5«8) 

45 4 

603.40652) 
-399.61 686) 

46 4 

603.40652) 
-467.K 6)9) 
66 0 

430,6(2152) 
-1148, 2( 456) 
67 0 

395,904 6 6) 
-SO 1 .6 ( 584) 


TIkE s 273,362 HACK 6,0 
GAMHA MULWT SONV 


1,2814 

1.3088 

1,2612 

1.3089 

1.2902 

1.3218 

1,2924 

1.3255 

1,2880 

1.3194 

1.2738 

1.3013 

1,2729 

1.3014 

1,2964 

1,3348 

1,2535 

1.2727 

1.2541 

1.2743 

1.2535 
1,2732 

1.2339 
1.2644 

1.2535 
1,3378 

1.2535 
1.3437 

1.2339 
1,3269 

1.2339 

1.3346 

1,1926 

1,3374 

1 ,2569 
1.3369 


19,238 3268 
19.240 2884 

19.24J 3269 
19.244 2882 

19.102 3201 
19,104 2730 

19.071 3182 

19.072 2683 , 

19,142 3217 
19,144 2754 

19,365 3316 
19.370 2954 

19.358 3319 
19,393 2946 

19.040 3138 

19.041 2551 

19,687 3418 
19,699 5228 

19,699 3408 
19,711 3207 

19,707 3408 
19,718 3216 

19,682 3531 
19,714 3293 

19,707 3408 
19,722 2321 

19,707 3408 
19,722 2242 

19,6Bg 3531 
19,722 2473 

19,682 3531 
19,722 2364 

21.008 3803 

21,181 2020 

19,709 3380 
19,722 2306 


PT = 746.744 TT B 3001,6 
MAUI VEL 6 t*/A in A/AC 

1.445 4168 2.952 0.14851 14,038 0.3t91 

1,452 4184 2.952 0.14(47 14.038 0,3717 

1.624 4434 2.926 0,14917 14,036 0.3674 

1,665 4519 2.918 0,14863 14,036 0,3666 

1,611 4437 2.931 0.14833 14,036 0.3695 

1,407 4155 2,964 0,14605 14,036 0,3753 

1,433 4221 2,963 0,14511 14,036 0,3777 

1.868 4766 2.890 0,15016 14,018 0.3650 

1.020 3293 2.986 0.15423 14,038 0,3553 

1,053 3376 2.988 0.14620 14,038 0,3749 

1,030 3313 2,995 0,13591 14.038 0,4032 

1,188 3912 3,040 0.13591 14,038 0.4032 

2,928 6798 2,995 0,02829 14,038 1,9370 

3.105 6962 2.995 0.02333 14.038 2,3495 

2,865 706a 3.040 0.02829 14,038 1,9371 

3,096 7319 3.040 0,02190 14,038 2,5024 

4,670 9435 2.802 0,03874 14,038 1,4146 

2,906 6/02 2,990 0,02829 14,038 1,9371 




MUM7K (, 1VAC PHI ETAC 

2484 9.620 176.9 1,41 0,28 

2467 4,569 177.2 1.41 0,28 

2489 10.280 177,5 1.41 0,24 
2496 10.439 177.8 1,41 0,23 
2501 10.229 178,2 1,41 0.25 
2517 9,431 179,3 1.41 0.31 

2531 9.519 160.3 1.41 0.31 

2526 11,122 179,9 1,41 0,23 
2522 7,694 179,6 1,41 0,39 

2516 7,671 179,2 1,41 0,39 

2515 6,996 179,2 1,41 0,39 

2593 8.264 184,7 1.41 0,39 

3224 2,989 229,7 1.41 0,39 

3272 2.524 233,1 1.41 0,39 

3375 3,115 240,4 1.01 0,39 

3443 2.491 205,3 1.41 0,39 

4256 5,681 303,3 1,41 l.QO 

3183 2,947 226.7 1.41 0,3.9 
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XABS 



p-ie 



P»OB 


PDA 



Q 0 X 



0° 1 0“ 



o-oe^ 


CAwALL 

P0IB/PS0. 

P«IB/P70 

P-06/PSQ, 

P-QB/HO. 

6. 


’01 

1 

060 t 

00 


005 


»ft,6ftf)fci 

*03 

0 

.000 


0 

.006 


0 

,000 


2# ft?0t»02 

2,7216 

00 

1,4216*03 

OpPflO 


0,000 

1. 

836^ 

01 

1 

0600 

00 

0 

000 


-3 *53 1 £ 

01 

0 

.000 



.900 


0 

,000 


1.634k 

02 

2.72 1 E 

PC 

1 , 4210*03 

0*000 


0,000 

3. 

07oE 

01 

2 

2750 

00 

0 

000 


«lp705E 

02 

0 

,000 


0 

.oon 


0 

• 000 


5.053E 

02 

5.8408 

00 

3,0510*03 

0*000 


0,000 

3. 

b08E 

01 

ft 

oobe 

00 

0 

000 


"3,7*08 

02 

0 

• 000 


0 

.000 


0 

.000 


6.S04E 

02 

1.028E 

Oi 

5,3700*03 

0,000 


0,000 

3p 

5S5E 

01 

ft 

Ii5E 

00 

0 

000 


-ft.uoe 

02 

0 

• 000 


0 

.000 


0 

.000 


7.0 1 3E 

02 

1 • US6£ 

Oi 

5,5180*03 

0,000 


0,000 

3. 

606E 

01 

3 

9B5E 

00 

0 

000 


*ft.521E 

02 

•2 

p336E 

02 

*2 

.3366 

02 

0 

• 000 


7.246E 

02 

i.oaJE 

Oi 

5,3440*03 

0*000 


0.000 

i. 

faftee 

01 

ft 

2910 

00 

0 

000 


*ft.fi7S£ 

02 

*2 

.i^JE 

02 

-2 

.3936 

02 

0 

,000 


7.443E 

02 

1.1020 

oi 

5.7540*03 

0 i 000 


0.000 

3. 

7 o i e 

01 

ft 

29&E 

00 

0 

000 


-5.3B0E 

02 

■2 

♦ ftfa7E 

02 

•2 

« 467E 

02 

0 

.000 


7 1 696E 

02 

1.102E 

Oi 

5.759E-03 

0,000 


0,000 

3 p 

7BqE 

01 

ft 

0930 

00 

5 

6936 

oo 

-6,3688 

02 

-2 

, SftOE 

02 

*2 

.5«0t 

02 

0 

.000 


7.937E 

02 

i.osie 

Oi 

5,4680*03 

1 • ftfa iE 

oi 

7.6346*03 

3 • 

75 J E 

01 

ft 

0916 

00 

5 

7«2E 

Oo 

-6,3708 

02 

-2 

,5ftOE 

02 

•2 

• SilOE 

02 

0 

• 000 


7.940E 

02 

1.0500 

Oi 

5 . 4fl5£*o3 

I.ft7ftE 

oi 

7.6996*03 

3* 

8O3E 

01 

3 

8750 

00 

9 

97 JE 

Oo 

"6,325e 

02 

*2 

.622E 

02 

•2 

.4266 

02 

0 

.000 


8,4986 

02 

9,9470 

00 

5.1966-03 

2,560E 

Oi 

1.3370*02 

3. 

8 17E 

01 

5 

039E 

00 

1 

uze 

Oi 

-6 ,27ot 

02 

-2 

.6*66 

02 

*2 

.6146E 

02 

0 

• 000 


6.653E 

02 

1.2930 

01 

6.7570*03 

2.6506 

01 

1 ,492E»02 

3. 

87 5 E 

01 

9 

7560 

00 

1 

37SE 

Ol 

•fa. 1858 

02 

• ft 

p3U6E 

02 

"2 

.7746 

02 

•1 

• 53ftE 

02 

9,2916 

02 

2.5040 

Oi 

1,3080-02 

i .6256 

Oi 

1 ,84 l E*02 

3 1 

90 1 E 

0 1 

1 

1080 

01 

1 

49flE 

01 

-6.171E 

02 

•ft 

*5u7E 

02 

•2 

.S48E 

02 

• 1 

• 659E 

02 

9.580E 

02 

3.OSO0 

01 

1.S93E-02 

3.626E 

01 

1,999E*02 

3i 

95oE 

01 

1 

2<l0g 

01 

1 

7UE 

Oi 

•6« 1 70fc 

02 

• ft 

,963E 

02 

• 3 

.0206 

02 

• 1 

,9«3E 

02 

1.014E 

03 

3.1830 

01 

1 .6630*02 

4.3936 

01 

2,2956*02 

if 

9fa$£ 

01 

1 

3710 

01 

1 

77 IE 

Oi 

-6 1 1 60 £ 

02 

-5 

• 053E 

02 

• 3 

.074E 

02 

• 1 

,979E 

02 

1.029E 

03 

3.5200 

Oi 

1,8590*02 

ft p Sft7E 

01 

2.3750*02 

ft * 

QO&E 

01 

1 

7J5E 

01 

2 

399E 

Oi 

•faplOftg 

02 

•5 

.3226 

02 

-3 

.242E 

02 

• 2 

• 0012 

oa 

1.072E 

03 

4.4540 

01 

2,3276*02 

fapl57E 

01 

3,2166*02 

ft» 

OftoE 

01 

2 

8700 

01 

3 

0«1E 

Oi 

cfa.07B£ 

02 

-5 

,6i6E 

02 

-3 

.4460 

02 

*2 

• 1 90 E 

02 

1.116E 

01 

7,3680 

01 

3.8490*02 

7.91UE 

01 

4.1326*02 

ftp 

Oft iE 

01 

2 

S99E 

ot 

3 

099E 

Oi 

•6,076fa 

02 

■ 6 

pfaftftE 

02 

• 3 

.4516 

02 

• 2 

• 1 93E 

02 

1 ,tl9£ 

03 

7.441E 

Oi 

3.667E-02 

7 • 95ftE 

Oi 

4,1556*02 

ftp 

Ofa§E 

01 

3 

5B7E 

01 

3 

5126 

Oi 

-fat 0956 

02 

• 5 

• dftoE 

02 

«3 

.5816 

02 

• 2 

• 25SE 

02 

1.147E 

01 

9,2070 

oi 

4,8106*02 

9*0166 

01 

4,710E*02 

ftp 

112E 

01 

ft 

92 1 E 

01 

ft 

1456 

Oi 

•6 • 1 8 1 £ 

02 

• 6 

• 2336 

02 

•3 

.047E 

02 

•2 

• 386E 

02 

1.2U2E 

03 

1.2630 

02 

6,5996*02 

iiOfaftE 

02 

5.5560*02 

ftp 

J5oE 

01 

5 

992E 

01 

ft 

6346 

°1 

»6 , 3686 

02 

• 6 

t562C 

02 

• ft 

.075E 

02 

-2 

•ftaaE 

oa 

1.247E 

03 

1.5380 

02 

6,0360*02 

liSftlE 

02 

6,4636*02 

ftp 

lfa3& 

01 

6 

1556 

01 

5 

0766 

Oi 

•6p283£ 

02 

•6 

• 6616 

02 

-ft 

» 1 58E 

02 

• 2 

.5232 

02 

1.262E 

03 

1.5756 

02 

6.2276*02 

l'*02£ 

02 

6.0076*02 

ftp 

El2E 

oi 

6 

6646 

01 

7 

650E 

Oo 

•6*9i2E 

02 

• 7 

p 1 35E 

02 

• ft 

.483E 

02 

• 2 

• faSHE 

02 

1.320E 

01 

1.7100 

02 

€ ,9356*02 

i.ftfaftE 

01 

1 ,0266*02 

ftp 

2ft6E 

01 

7 

0276 

01 

fa 

7226 

Oo 

-7.775E 

02 

• 7 

»ft62E 

02 

-ft 

»723E 

02 

• 2 

• 7196 

02 

1.360E 

03 

1.804E 

02 

9,4836*02 

1 • 725E 

01 

9.0146*03 

ft» 

2<>2E 

01 

6 

9670 

01 

fa 

2756 

Oo 

•s.test 

02 

-7 

#6236 

02 

• ft 

.8431 

02 

• 2 

• 780E 

02 

1.3796 

03 

1.7880 

02 

9,3426*02 

IpfallE 

Oi 

6,4146*03 

ft» 

3^i£ 

01 

6 

599£ 

01 

7 

1076 

Oo 

- 1 p 0 36£ 

03 

*d 

,9102 

02 

• 5 

«®33£ 

02 

*3 

• *77£ 

02 

1 »497£ 

Oi 

1 .6940 

02 

8,8490-02 

i.faftSf 

ox 

9,6376*03 

ftp 

JfagE 

01 

6 

S95E 

01 

7 

1966 

Oo 

-1.0366 

03 
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1 

.844E*02 

6 

IO 9 E- 

01 

3.866E 00 

2 

.4446 

02 

3.184E-03 

1 

.7456*02 

6 

21 oE 

01 

8,UUe 00 

2 

,5286 

03 

3.138E-03 

1 

, 404 g *02 

6 

4S 2 E 

01 

5 ,3B8E 00 

2 

.5826 

02 

3.0B3E-03 

2 

,3056*02 

6 

6R9E 

01 

6,0116 00 

2 

• 6626 

02 

3,4306*03 

1 

,9156*02 

6 

736 E 

01 

1.223£ 00 

2 

,6756 

02 

3.462E-03 

1 

.827E-02 

6 

7 ft q E 

01 

1.25OE.01 

2 

.676E 

02 

3,4736*03 

1 

.818E-02 

6 

76 0 E 

01 

6,2856*01 

2 

.6826 

02 

3.4666*03 

1 

.8106*02 

6 

926 E 

01 

S,547g 00 

2 

.7386 

02 

3.3206-03 

1 

,4366*02 

6 

993E 

01 

2.137E 00 

2 

.7596 

02 

3.280E-03 

1 

.285E.02 

7 

07qE 

01 

2.2846 00 

2 

.7826 

02 

3.208E-03 

1 

,0056*02 

7 

1«2E 

01 

1.868E 00 

2 

.8016 

02 

3,1586-03 

a 

•282E«03 

7 

2O3E 

01 

1.4046 00 

2 

.8156 

02 

3.1246-03 

7 

. 144E-03 

7 

29gE 

01 

1.890E 00 

2 

»833E 

02 

3,0696-03 

5 

,60£E*03 

7 

3«jE 

01 

7.S76E-01 

2 

,8«IE 

02 

3.0496*03 

b 

,1296*03 

7 

09((E 

01 

2.358E 00 

2 

.8656 

02 

2.9906*03 

3 

.9906*03 

7 

SO 9 E 

01 

l,998En01 

2 

.8676 

02 

2 . 9706*03 

3 

.7856*03 

7 

5646 

01 

8.S69E-01 

2 

.8756 

0 2 

2.9266*03 

3 

,036E«03 

7 

S8 5 e 

01 

1,4926-03 

2 

.8756 

02 

2.9266*03 

3 

,0316*03 

7 

717E 

01 

5, 1 9 3 £»01 

2 

,660P 

02 

2,9616*03 

3 

.6866*03 



^tAi) InG 

= l 

ft 0 6 i bLOCK 

B 193 ' 

[IkF 

s 275,362 

HACH 6,0 PT a 745,749 TT = 3001. S 

X 


l)0HAG 

CDPAG 


CP 

HC 

8.0O2F 

01 

1.159E 00 

2.892F 

02 

2,99tE-05 

4,546F*03 

8ti92E 

01 

U260£ 00 

2.905E 

02 

2,9Jbfc»D3 

3,a6b£>03 

8»673E 

01 

6,597£*0l 

2 • 9 1 If 

02 

2,963£»03 

4,6J4E»03 

b,<?S9e 

01 

3,26b£«*01 

2.91UP 

02 

3,012e»03 

6, 130E«03 

8.960E 

01 

0,000 

2,914E 

02 

3.012E-03 

6.133E*03 
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K&ACInG s °061 SLOCK e. 193 flnE = 273,362 kach 6.0 PT c 7«5 . 7^^ T1 = 3001,6 
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RAMJt-T PfcRFORMAsCE 


ENGINE PERFORMANCE 


IMfcT 


CALCULATED thrust,, 368 , CL6F3 

MEASURED THRUST, 369. (LBF) 

CALCULATED SPECIFIC IMPULSE 691, CLBF-SEC/LBM) 

MEASURED SPECIFIC IMPULSE,,, 577. UBF-SECFLBM) 

CALCULATED THRUST COEFFICIENT 0 , 1 u7o 

MEASURED THRUST COEFFICIENT,.,...,,,,,,,, 0, 1035 


REGENERATIVE-CUOLFD ENGINE PERFORMANCE 
CALCULATED 

STREAk THRUST,,.. 3331 , (LBF) 

net Thrust,,,,,,, ,,,,,, sis, (lbf) 

SPECIFIC IMPULSE... 829, (LBF-SEC/L8M) 

THRUSt COEFFICIENT..,..,,. 0.2063 


MOMENTUM And FORCES 

INLET FRICTION DRAG,,,,,,,, 110.3 (LBF ) 

INLET MOMENTUM CHANGE, ,,,,,,, "Tia.l (LBF) 

COMBUSTOR FRICTION DRAG.,.,,,,,.,,,,,,,,, 157,2 (LBF) 

COMBUSTOR STRUT DRAG.,,,,,, (LBF) 

COMBUSTOR MOMENTUM CHANCE,, 918, (LBF) 

NOZZLE FRICTION DRAG.,.,,,, 23,96 (LBF) 

NOZZLE STRUT DRAG,,,,,,, ,0,00 (LBF) 

NOZZLE MOMENTUM CHANGE,,,,,,,., 6b7, (LBF) 

NOZZLE PRESSURE INTEGRAL 691, (LBF) 

EXTERNAL FRICTION DRAG,,,,,, 72,60 (LBF) 

EXTERNAL PRESSURE INTEGRAL,,,,,,,, -1901, (LBF) 

TOTAL EXTERNAL DRAG,, •197a, (LBF) 

TOTAL STRUT DRAG,,, *6,93 (LBF) 

CAVITY FORCE, “1266, (LBF) 

CALCULATED LOAD CELL FORCE,,,,,.,,,,,.,., »a371, (LBF) 

MEASURED load cell FORCE, "2360, (LBF) 

FUEL VACUUM SPECIFIC IMPULSE 0,0, 0.0, •162,7, •123,1. 


ANGLE OF ATTACK 0,000 (DEGREES) 

MASS FLDV. RATIO,, 0,9937 

ADDITIVF drag COEFFICIENT,,,, 0.0961 

LIMITING PRE5SURE RECOVERY Ef-F 1 CIEnCY . , . . 0.1510 

delta 0,1130 (PSD 

TOTAL PRESSURE RECOVERY p SUPERSONIC,,,,. 0,3382 
TOTAL PRESSURE RECOVERY » SUB8CNIC, 0,1532 
INLET PROCESS EFFICIENCY » SUPERSONIC,,., 0.8927 
INLET PROCESS EFFICIENCY * SUBSONIC, , , • ■ , 0.9051 
KINETIC ENERGY EFFICIENCY * SUPERSONIC,,. 0,9009 
KINETIC ENERGY EFFICIENCY • SUSSOMC,.,., 0,6599 
ENTHALPY AT PO • SUPERSONIC, -3,26 (BTU/LBM) 

ENTHALPY AT PO • SUBSONIC,,.,,,, 26,61 CBTU/LBM) 


COMBUSTOR 

FUEL»AIR RATIO, 0,0969 

EQUIVALENCE RATIO.,,,,,,,,,....,,,.,,,,., 1,912 

COMBUSTOR EFFICIENCY.,,,.,.... 0,390 

TOTAL PRESSURE RATIO, 0,0772 

COMBUSTOR EFFECTIVENESS 0,6936 


INJECTOR DISCHARGE COEFFICIENTS 0,6633* 0,9398, 0,7700* 0,6999 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT • C6.... 0,9870 


NOZZLE COEFFICIENT • 0.9136 

PROCESS EFFICIENCY.,,,,,', 1,0127 

KINETIC ENERGY EFFICIENCY. 0.9720 


STATjOnS 


nominal COt*L leading edge,,,.,,.,.,,,,.,. 39,669 

SPIKE TRANSLATION,,.,,,, 2.6226 

INLET THROAT,,.,,, 90,900 

CONL LEADING EDGE, 37,506 

NOZZLE SHROUD TRAILING EDGE, 75,896 

NOZZLE PLUG TRAILING EDGE,.,,. 89,598 

STRUT LEADING EDGE 58,762 

STRUT TRAILING EDGE 67,362 

COMBUgTOR EXIT,,,,, 67,362 


(IN) 

INJECTORS 

FUEL INJECTORS 
STATION 

(IN) 

1 A 

90,900 

(IN) 

10 

93,607 

(IN) 

1C 

99,300 

(IN) 

2 A 

Si, 062 

(IN) 

2C 

96,250 

(IN) 

3A 

56,372 

(IN) 

3B 

58,557 

(IN) 

4 

97,107 


VALVE 

A 

B 

D 

e 
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READING = 0063 BlOCK = 64 TIKE = 186.154 MACH h.O PT = 924.499 TT = 3010.6 

RAMJET PERFORMANCE 




cn 

rf* P T H 

WIND TUNNEL 105 

0.000 924.499 3019 676. 8< 

0.000 0.409 411 -30. 5( 

SPIKE TIP NS 204 

0 .600 22.437 3019 676. 8( 

0.600 20.228 2948 655. 5( 

WIND TUNNEL 300 

0.000 024,499 3019 676. 8( 

0.000 0.473 407 -31. 4( 

SPIKE TIP NS 400 

0.600 22.437 3019 676. 8( 

0.600 20.343 2952 656, 6 ( 

INLET THROAT 504 

40.400 356,168 2990 668. 2t 

40.400 19,983 1483 238. 3( 

INLET UPNRSK 603 

40.400 356.168 2990 668. 2( 

40.400 17.159 1425 223, 0( 

INLET DNNRSK 704 

40.400 153.390 2990 668. 2( 

40.400 131.581 2887 637, 1( 

COMBUSTOR 0 8 1 4 

40.410 355.308 2990 668. 1( 

40.410 20.008 1484 238,61 

COMBUSTOR 0924 

41.300 282.118 2983 666.01 

41.300 23,180 1632 278. 1< 

COMBUSTOR 0 10 3 4 

41.365 277.854 2983 665.81 

41.365 23.484 1643 281. 2( 

COMBUSTOR 0 11 4 4 

41.500 268.541 2981 665. 4< 

41.500 24.036 1666 287. 5( 

CQMBUSTOR 0 12 5 5 

42.460 233.981 2970 662. 0( 

42.460- 25.977 1752 310. 9< 

COMBUSTOR 0 13 6 5 

44.085 215.026 2947 655. 0< 

44.085 25.810 1771 316. 2( 

COMBUSTOR 0 14 7 5 

44.310 213.061 2944 654. 1( 

44.310 25.891 1775 317. 1( 

COMBUSTOR 0 15 8 5 

44,800 208,073 2937 652. 0( 

44.800 26.111 1785 319. 8< 

C0M8UST0R 0 16 9 5 

44.800 208.091 2937 652, 0< 

44.800 26.113 1785 319,81 

COMBUSTOR 0 17 10 5 

46.260 188.096 2919 646,71 

46.260 25.242 1803 324. 8( 

COMBUSTOR 0 18 11 5 

47.310 172.574 2907 643. 1( 

47.310 23.664 1805 325.31 


S U M M A 

GAMMA MOLWT SONV MACH 

802) 1.2933 28.832 2595 
99) 1.3988 20,831 995 5.977 

802) 1.2932 28.831 2595 
702) 1.2954 20.831 2586 0.403 

802) 1,2933 28.832 2595 
98) 1.3988 20.831 990 6.010 

802) 1.2932 20.831 2595 
783) 1.2953 28.031 2568 0.391 

794) 1.2942 28.831 2583 
368) 1.3500 28.831 1858 2.496 

794) 1.2942 28.831 2583 
352) 1.3533 28.831 1824 2.588 

794) 1.2942 28.831 2583 
764) 1,2974 28.831 2542 0.491 

794) 1,2942 20.631 2503 
360) 1.3499 20.831 1859 2,494 

792) 1.2944 28,831 2581 
406) 1.3421 28.831 1943 2.267 

792) 1.2944 28.831 2580 
411) 1.3415 28.831 1949 2.251 

791) 1.2945 28.831 2580 
417) 1.3404 28.831 1962 2,216 

788) 1,2948 28.831 2575 
440) 1.3364 28.831 2009 2.086 

781) 1.2955 28.831 2566 

446) 1.3356 28.831 2020 2.039 

780) 1.2956 28.831 2565 

447) 1.3354 28.831 2022 2.031 

778) 1.2958 28.831 2562 
449) 1.3350 28.831 2027 2.011 

778) 1.2958 28.831 2562 
449) 1.3350 28.831 2027 2.011 

773) 1.2964 28.831 2555 

454) 1.3343 28.831 2037 1.970 

770) 1.2968 28.031 2550 

455) 1.3342 20.831 2030 1.957 


RY REPORT 
VEL S W/A W A/AC 

5949 1.815 n. 13226 33.326 0.9838 

1033 2.072 0.13226 33.326 0.9836 

5953 1.015 0.12920 32.554 0.9838 

1005 2.072 0.12920 32.554 0.9638 

4638 1.878 1.16604 33.326 0.1116 

4720 1.878 1.06004 33.326 0.1227 

1247 1,936 1.06004 33.326 0.1227 

4636 1.678 1.16590 33.326 0.1116 

4406 1.894 1.16824 33.326 0.1114 

4387 1.895 1.17013 33.326 0.1112 

4349 1.897 1.17060 33.326 0.1112 

4192 1.905 1.15964 33.326 0.1122 

4118 1.909 1.11938 33.326 0.1162 

4106 1.909 1.11763 33.326 0.1164 

4077 1.910 1.11296 33.326 0.1169 

4077 1.910 1.11306 33.326 0.1169 

4013 1.915 1,04630 33.326 0.1241 

3988 1.920 0.97564 33.326 0.1334 


MOMTM G IVAC PHI FTAC ■ 

6285 12.228 188.6 
6167 2.124 185.1 

6143 11.953 188.7 
6143 2.018 188.7 

5375 84.045 161.3 
5428 77.750 162.9 
5428 20.539 162.9 
5374 83.997 161.3 
5225 79.987 156.8 
5213 79.781 156.4 
5189 79.112 155.7 
5088 75.536 152.7 
5034 71.630 151,0 
5025 71,317 150.8 
5005 70.518 150.2 
5005 70.524 150.2 
4959 65.376 148.8 
4939 60.461 148.2 
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READING = 0063 BLOCK = 64 TIME = 186.154 MACH 6.0 PT : 

F T H GAMMA MOLV/T SONV MACH 

COMBUSTOR 0 34 12 5 

47.325 172.341 2907 643. 0< 769) 1.2968 28.831 2550 

47.325 23.613 1604 325. 2( 455) 1.3342 28.831 2037 1.958 

COMBUSTOR 0 20 13 5 

48.110 162.896 2899 640, 5< 767) 1.2970 28.831 2546 

46.110 21.761 1787 320. 5( 450) 1.3349 28.831 2028 1.973 

COMBUSTOR 0 21 14 4 

48.775 156.337 2892 638. 5( 765) 1.2972 28.831 2544 

48.775 19.353 1749 310. 0< 439) 1.3366 28.831 2008 2.020 

COMBUSTOR 0 22 15 4 

49.305 152.648 2887 637. 0< 764] 1.2974 23.831 2541 

49.305 17.489 1711 299. 8( 429) 1,3382 28.831 1987 2.067 

COMBUSTOR 0 23 16 5 

50.715 141.781 2875 633. 5( 760) 1.2978 28.831 2537 

50.715 13.945 1639 280. 2( 410) 1.3417 2B.831 1947 2.159 

COMBUSTOR 0 24 17 4 

52.815 127.585 2861 629.21 756) 1.2982 28.831 2531 

52.815 10.662 1564 259. 8< 389) 1.3456 2B.831 1905 2.257 

COMBUSTOR 0 25 18 4 

53.315 125.683 2858 626. 2( 7S5> 1.2983 28.831 2529 

53.315 10.034- 1543 254. 4( 304) 1.3467 28.831 1893 2.285 

COMBUSTOR 0 26 19 4 

54.065 122.740 2853 626. 9( 754) 1,2984 20.831 2528 

54.065 9.226 1517 247. 3( 377) 1.3481 28.831 1878 2.321 

COMBUSTOR 0 27 20 4 

54.825 119.675 2849 625. 7( 752) 1.2986 28.831 2526 

54.825 6.540 1494 241. 3< 371) 1.3494 28.831 1865 2.352 

COMBUSTOR 0 28 21 5 

55.760 115.762 2845 624. 3( 751) 1.2987 28.831 2524 

55.760 7,846 1472 235.31 365) 1.3506 28.831 1851 2.383 

COMBUSTOR 0 29 22 4 

56.250 100,569 2843 623. 7( 751) 1.2988 28.831 2523 

56.250 6.026 1424 222. 7( 3S2) 1.3534 28.831 1823 2.457 

COMBUSTOR 0 30 23 5 

56.305 100.481 2842 623. 6( 750) 1.2988 28.831 2523 

56.305 6.0Q5 1423 222. 4( 352) 1.3535 28.831 1822 2.459 

COMBUS.TCR 0 31 24 5 

56.445 100.067 2842 623. 4( 750) 1,2986 28.831 2523 

56.445 5.946 1421 221. 8( 351) 1.3536 28.831 1621 2.462 

COMBUSTOR 0 32 25 5 

56.525 101.397 2842 623. 4( 750) 1.2988 28.831 2523 

56.525 6.006 1419 221. 4< 351) 1.3537 28.831 1820 2.464 

COMBUSTOR 0 33 26 5 

56.805 101.602 2841 623. 0< 750) 1,2988 20.831 2522 

56.805 5.962 14t5 220. 3< 350) 1.3539 28.831 1818 2.470 

COMBUSTOR 0 34 27 5 

57.031 101.788 2840 622.81 750) 1.2989 26.831 2522 

57.031 5.935 1412 219. 6< 349) 1,3541 28.831 1816 2.473 

COMBUSTOR 0 35 28 4 

57.755 101.219 2837 622.01 749) 1.2969 28.831 2521 

57.755 5.802 1405 217. 6( 347) 1.3545 28.631 1811 2.404 

COMBUSTOR 0 36 29 3 

'58.775 101.390 2834 621.01 748) 1.2991 28.831 2520 

58,775 5.729 1397 215. 7( 345) 1,3550 28.831 1807 2.492 

COMBUSTOR 0 37 30 5. 

60.785 102.991 2828 619. 3( 746) 1.2992 28.831 2517 

60.785 5,985 1404 217. 5( 347) 1.3545 28.831 1811 2.475 


; 924.499 TT = 3018.6 

VEL S W/A W A/AC MOMTM G IVAC PHI ETAC 

3908 1.920 0.97391 33.326 0.1336 4939 60.361 148.? 

4002 1.923 n. 90919 33.326 0.1431 4943 56.541 148.3 

4054 1.925 0.83728 33.326 0.1554 4970 52.756 149.1 

4107 1.926 0.78305 33.326 0.1662 4999 49.983 150.0 

4205 1.930 0.66737 33.326 0.1950 5052 43.607 151.6 

4299 1.936 0.54699 33.326 0.2379 5103 36.545 153.1 

4325 1.936 0.52464 33.326 0.2480 5117 35.263 153.6 

4358 1.938 0.49454 33.326 0.2631 5136 33.494 154.1 

4386 1.939 0.46766 33.326 0.2782 5151 31.874 154.6 

441? 1.941 0.43881 33.326 0.2965 5166 30.086 155.0 

4479 1.950 0.35369 33.326 0.3679 5208 24.621 156.3 

4481 1.950 0.35275 33.326 0.3689 5208 24.563 156.3 

4483 1.950 0.35009 33.326 0.3717 5210 24.393 156.3 

4485 1.949 0.35408 33.326 0.3675 5211 24.678 156.4 

4409 1.949 0.35284 33.326 0.3688 5213 24.615 156.4 

4492 1.949 0.35218 33.326 0.3695 5214 24.584 156.5 

4499 1.949 n. 34672 33.326 0.3753 5216 24.242 156.6 

4504 1.949 0.34451 33.326 0.3777 5219 24.112 156.6 

4484 1.947 0.35650 33.326 0.3650 5204 24.840 156.1 
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t READIHCi = 0063 BLOCK = 64 TIME = 186,154 MACH b.O PT = 924.499 TT = 301*8.6 



P 

T 

H 


GA^MA 

KOLWT 

SONV 

MACH 

VEL 

S 

W/A 

w 

A/AC 

MOMTM 

Q 

me 

CONBUSICR 0 

30 

31 5 














62.205 

104.145 

2824 

618. 2( 

745) 

1.2993 

28.831 

2516 






0.3553 

5192 

25.423 

155. fl 

62.205 

6.199 

1411 

219*3 ( 

349) 

1.3541 

28.831 

1615 

2.461 

4468 

1.946 

0 . 366ifc> 

33.326 

COMBUSTOR 0 

39 

32 4 














64.669 

96,208 

2818 

616*3 ( 

743) 

1.2995 

28.831 

2513 






0.3749 

5172 

23.951 

155.2 

64.669 

5.958 

1422 

222 *2 ( 

352) 

1.3535 

28.831 

1022 

2.437 

4441 

1.951 

0.34700 

33.326 

COMBUSTOR 0 

40 

33 2 














65*045 

89.121 

2817 

616. 0( 

743) 

1*2996 

28.831 

2513 






0.4032 


22.247 

155.1 

65*045 

5,551 

1424 

222. 6( 

352) 

1*3534 

28.831 

1823 

2.434 

4437 

1.956 

0.32267 

33.326 

5169 

NOZZLE 

AE 

41 

34 3 














87*283. 

89.121 

2017 

616*0 ( 

743) 

1.2996 

28.831 

2513 








5.562 

173.0 

87 « 281 

0.498 

737 

48, 5( 

170) 

1*3931 

28.831 

1330 

4.006 

5329 

1.956 

0.06717 

33.326 

1.9371 

5766 

NOZZLE 

PO 

42 

35 3 


* 








* 




67,281 

89.121 

2817 

616. 0< 

743) 

1.2996 

28.831 

2513 








5.504 

173.1 

87*281 

0.489 

733 

47. 7t 

177) 

1.3933 

20.831 

1327 

4.018 

5333 

1.956 

0 • 06641 

33.326 

1.9591 

5769 

FICT1VE 

COMBUSTR 

62 

55 0 














65*045 

356.168 

2817 

616. 0( 

743) 

1.2996 

28.831 

2513 







5956 

8.991 

178.7 

65*045 

0.489 

494 

'“10 • 2 ( 

119) 

1.3990 

28.831 

1092 

5.125 

5598 

1.860 

0.10335 

33.326 

1.2589 

FICTIVE 

NOZZLE 

63 

56 0 














87,281 

81,660 

2796 

609. 8< 

737) 

1.3002 

28.831 

2504 








5.509 

171.7 

87*281 

0,515 

756 

53. 2< 

103} 

1.3923 

28.831 

1347 

3,918 

5277 

1.960 

0.06717 

33.326 

1.9371 

5722 


ETAC 



ORIGINAL PAGE IS 
OF POOR QUALITY! 


READ It'll, = 0063 BLOCK = 64 TIRE = 186.154 RACH f,.0 PT = 920.499 TT = 30l0.6 
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XABS 


P-10 


PtOB 

PDA 

QOX 

Q-IB 

Q-OR 


CAWALL 

P-T8/PS0 

P-IB/PTO 

P-OR/PSO 

P-OR/PTO 

6,9eic-0i 

1.315E 

00 

0.000 

-5.469E- 

■01 0,000 

0.000 

0.000 


2.470E-02 

2.6Q78 

00 

1.422E-03 

0,000 


n.ooo 

3 . 836E 

ox 

1.315E 

00 

0,000 

-4.378E 

01 0.000 

0.000 

0.000 


1 • 634E 

02 

2.687E 

00 

1.4228-03 

0,000 


0.000 

3 • 070E 

01 

2.690E 

00 

0.000 

- 2 . 06 IE 

02 0.000 

0.000 

o.o no 


5.053E 

02 

5.4978 

00 

2.9108-03 

0,000 


0,000 

3.508E 

01 

4.81QE 

00 

0.000 

-4.492E 

02 0.000 

0,000 

0,000 


6.804E 

02 

9.629E 

00 

5.2038-03 

0,000 


0,000 

3.518F 

01 

4.820E 

00 

7.214E 

00 -5.3G8E 

02 0,000 

0.000 

0.000 


6.850E 

02 

9.849E 

00 

5.213E-03 

1,474 E 

01 

7.804E-03 

3.519E 

01 

4.820E 

00 

7.167E 

00 -5.309E 

02 0.000 

0.000 

0.000 


6.852E 

02 

9.B51E 

00 

5.214E-03 

1.465E 

01 

7 ,752E-*03 

3. 555E 

01 

4.855E 

00 

4.311E 

OO -5.407E 

02 0.000 

0.000 

0.000 


7.214E 

02 

9.9218 

oo 

5.251E-03 

8.809E 

00 

4.663E-03 

3 , 585E 

01 

4.810E 

00 

1.900E 

OO -5.595E 

02 -1.19SP 

02 -1.190E 

02 0.000 


7.524E 

02 

9.B30E 

oo 

5.2038-03 

3.8B3E 

00 

2.055E-03 

3*6 06£ 

01 

4.780E 

ao 

2.999E 

00 -5.739E 

02 -1.212E 

02 -1.212E 

02 0.000 


7.734E 

02 

9.768E 

00 

5.1708-03 

6.129E 

00 

3.244E-03 

3.64BE 

01 

5.217E 

00 

5.250E 

00 -5.993E 

02 -1.242E 

02 -1.242E 

02 0.000 


8.171E 

02 

1.066E 

01 

5,6438-03 

1.D73E 

01 

5.679E-03 

3 ,701E 

01 

5.1B5E 

00 

8.091E 

00 -6.299E 

02 “U497E 

02 -1.281E 

02 -2.157E 

01 

8.732E 

02 

1.060E 

01 

5,6088-03 

1 « 653E 

01 

0.752E-O3 

3.731E 

01 

5.031E 

00 

9.725E 

00 -6.438E 

02 -1.590E 

02 -l'.305E 

02 -2.854E 

01 

9 , 058E 

02 

1.028E 

01 

5.4428-03 

1.987E 

oi 

1.052E-02 

3 *803E 

01 

4.670E 

00 

1.631E 

01 -6.606E 

02 -1.8098 

02 -1.363E 

02 -4.456E 

01 

9.839E 

02 

9.543E 

00 

5.051E-03 

3.332E 

01 

1.764E-02 

3.833E 

01 

6.493E 

00 

1.911E 

01 -6.583E 

02 -1.908E 

02 -1.394E 

02 -5.135E 

01 

1 , 01 be 

03 

1.327E 

01 

7.0238-03 

3 *906E 

01 

2.067E-02 

3.875E 

01 

8.975E 

00 

1.868E 

01 -6.591E 

02 -2.0SBE 

02 -1.452E 

02 -6.055E 

01 

1.065E 

03 

1.834E 

01 

9.7088-03 

3.818E 

01 

2.021E-02 

3.880E 

01 

9.303E 

00 

1.862E 

01 -6.593E 

02 -2.079F 

02 -1.461E 

02 -6.176E 

01 

1.071E 

03 

1 .90 IE 

01 

1.006E-02 

3,806E 

01 

2.015E-02 

3.901E 

pi 

1.053E 

01 

1.90BE 

01 -6.589E 

02 -2.162E 

02 -1.499E 

02 -6.629E 

01 

1.094E 

03 

2.1528 

01 

1.1398-02 

3,900E 

01 

2.064E-02 

3,931E 

01 

1.657E 

01 

1.976E 

01 -6.648E 

02 -2.295E 

02 -1.565E 

02 -7.299E 

01 

1.130E 

03 

3.386E 

01 

1. 7928-02 

4.038E 

Oi 

2.136E-02 

3.95QE 

01 

2.024E 

01 

1.420E 

01 -6.752E 

02 -2.3828 

02 -1.612E 

02 -7.703E 

01 

1.151E 

03 

4.1368 

01 

2.1898-02 

2.902E 

01 

1.536E-02 

3.980E 

01 

2.091E 

ol 

5.050E 

00 -7.0S1E 

02 -2.536E 

02 -1.700E 

02 -8.358E 

01 

1.187E 

03 

4.272E 

01 

2.2618-02 

1,0 32E 

01 

5, 462E-03 

4 ♦ OOOE 

01 

2.133E 

ni 

4 ,934£ 

00 -7.282E 

02 -2.6428 

02 -1.765E 

02 -0.771E 

01 

1.209E 

03 

4.360E 

01 

2.308E-02 

1 * 008E 

01 

5.337E-03 

4 ♦040E 

01 

2.518E 

01 

4.697E 

00 -7.7B0E 

02 -2.874E 

02 -1.909E 

02 -9.653E 

01 

1 .256E 

03 

5.145E 

01 

2.7238-02 

9.599E 

00 

5,081E-03 

4 « 04lF 

01' 

2.527E 

Ol 

4.691E 

00 -7.792E 

02 - 2 . 880 E 

02 -1.912E 

02 -9.676E 

01 

1.257E 

03 

5.164E 

01 

2.734E-02 

9.586E 

00 

5.074E-03 

4*1 30E 

01 

3.332E 

01 

4.164E 

00 -9,0898 

02 -3.563E 

02 -2,2708 

02 -1.313E 

02 

1.363E 

03 

6.9108 

01 

3.6588-02 

6 # 508E 

00 

4.504E-03 

4*1 36E 

01 

3.444E 

Ol 

4.125E 

00 -9.192E 

02 -3,6488 

02 -2.299E 

02 rl.349E 

02 

1.370E 

03 

7.038E 

01 

3.7258-02 

$ • 429E 

00 

4.462E-03 

4 . 150E 

01 

3.574E 

oi 

4.580E 

00 -9.407E 

02 -3.786E 

02 -2.359E 

02 -1.427E 

02 

1.3B7E 

03 

7.3038 

01 

3,8668-02 

9 • 376E 

00 

4.963E-03 

4.246E 

01 

1.342E 

ol 

7.879E 

00 -1,0218 

03 -4,9438 

02 -2.808E 

02 -2.135E 

02 

1.501E 

03 

2.743E 

01 

1.452E-02 

1 «610E 

01 

8 , 523E“03 

4.408E 

01 

1.777E 

ol 

1.345E 

01 -1.041E 

03 -7.248E 

02 -3.569E 

02 -3.679E 

02 

1.698E 

03 

3.632E 

01 

1.923E-02 

2 , 749E 

01 

1.45SE-02 

4 f 431E 

01 

J..838E 

01 

1.323E 

01 -1.044E 

03 -7.574E 

02 -3.670E 

02 -3.904E 

02 

1.725E 

03 

3.7558 

01 

1.9888-02 

2 ,703E 

01 

1.431E-02 

4.480E 

01 

1.969E 

ol 

1.274E 

01 -1.0548 

03 -8.247E 

02 -3.886E 

02 -4.3618 

02 

1.785E 

03 

4.0238 

01 

2.129E-02 

2 , 604E 

01 

1.378E-02 

4 »480p 

01 

1.969E 

01 

1.274E 

01 -1.054E 

03 -S.247F 

02 -3.886E 

02 -4.361E 

02 

1.785E 

03 

4.0238 

01 

2.130E-02 

2.604E 

01 

1.378E-02 

4 . 626E 

01 

1.962E 

ol 

1.130E 

01 -1.071E 

03 -1.004E 

03 -4.490E 

02 -5.543E 

02 

1.965E 

03 

4.009E 

01 

2.1228-02 

2.310E 

01 

1 .222E-02 

4.731E 

01 

1.9S7E 

ol 

1.026E 

01 -1,0718 

03 -1.1238 

03 -4.9098 

02 -6.318E 

02 

2.095E 

03 

3.999E 

01 

2.1178-02 

? 9 098E 

01 

1.110E-02 

4 ,732b 

01 

1.946E 

01 

1 o025E 

01 -1.070E 

03 -1.124E 

03 -4.915E 

02 -6.329E 

02 

2.097E 

03 

3.9778 

01 

2.1058-02 

2,095E 

01 

1.1 09E-02 

4 tSllE 

01 

1.370E 

01 

1 o 169E 

01 -1.053E 

03 -1.209E 

03 -5.207E 

02 -6.8868 

02 

2.195E 

03 

2.800E 

01 

1.482E-02 

2, 390E 

01 

1.265E-02 

4 .877E 

01 

1.292E 

Ol 

1.292E 

01 -1.0148 

03 -1.276E 

03 -5.444E 

02 -7.319E 

02 

2.278E 

03 

2.6408 

01 

1.3978-02 

2,640E 

01 

1.397E-02 

4.930E 

01 

1.389E 

ol 

1.309E 

01 -9.772E 

02 -1.327E 

03 -5.G27E 

02 -7.639E 

02 

2.344E 

03 

2.839E 

01 

1.5038-02 

2.839E 

01 

1.503E-02 

5. 071E 

01 

S.72SE 

00 

5.725E 

00 -9.047E 

02 -1.443E 

03 -6.0Q4E 

02 -8.350E 

02 

2.522E 

03 

1.1708 

01 

6.1938-03 

1 • 170E 

01 

6 • 193E-03 

5.281E 

Ol 

8.100E 

00 

8.100E 

00 -8.2868 

02 -1.587E 

03 -6.689E 

02 -9.180E 

02 

2.788E 

03 

1.655E 

01 

8.7618-03 

\ .655E 

01 

8.761E-03 

5.331E 

01 

7.197E 

00 

7.197E 

00 -8.087E 

02 -1.6I8E 

03 -6.820E 

02 -9.361E 

02 

2.652E 

03 

1.471E 

01 

7.785E-03 

1 • 471E 

01 

7.785E-03 

5.406E 

01 

6.266E 

00 

6.286E 

00 -7.826E 

02 -1.662F 

03 -7.007E 

02 -9.617E 

02 

2.948E 

03 

1.2e5E 

01 

6.7998-03 

1 #285E 

01 

6.799E-03 

5.482E 

01 

5.362E 

00 

5.362E 

OO -7.600E 

02 -1.704F 

03 -7.185E 

02 -9.B52E 

02 

3.045E 

03 

1.096E 

01 

5.800E-03 

1 , 096E 

01 

5.800E-03 

5.576E 

01 

4.388E 

00 

4.306E 

00 -7.372E 

02 “1.749E 

03 -7.387E 

02 rl.OlOE 

03 

3.165E 

03 

8.968E 

00 

4.747E-03 

fl .968E 

00 

4.747E-03 

5 *625F 

01 

3.878E 

00 

3.878E 

00 -6.925E 

02 -1.770E 

03 -7.479E 

02 -1.022E 

03 

3.209E 

03 

7.925E 

00 4 

4.1958-03 

7.925E 

00 

4.195E-03 

5.630F 

01 

2.100E 

oo 

3.821E 

00 -6.914E 

02 -1.772E 

03 -7.48QE 

02 -1.023E 

03 

3.216E 

03 

4.291E 

00 

2.271E-03 

7.Q08E 

00 

4.133E-03 

5.644E 

01 

2 .100E 

00 

3,675 E 

00 -6.390E 

02 “1.777E 

03 -7. 51 IE 

02 -1.026E 

03 

3,234E 

03 

4.291E 

00 

2.2718-03 

7,510E 

00 

3.975E-03 

5.652E 

01 

3.592E 

00 

3.592E 

00 -6.875E 

02 -1.781E 

03 -7.524E 

02 -1.028E 

03 

3.245E 

03 

7.340E 

00 

3.8858-03 

7 • 34,0 E 

00 

3,885E-03 

5.680E 

01 

3.300E 

00 

3.300E 

00 -6.830E 

02 -1.791E 

03 -7.568E 

02 -1.0348 

03 

3.280E 

03 

6.744E 

00 

3.569E-03 

6 ,744E 

00 

3.569E-03 

5 ,7Q3F 

01 

3.350E 

00 

3, 350E 

00 -6.798E 

02 -1.799E 

03 -7.602E 

02 -1.039E 

03 

3.309E 

03 

6.846E 

00 

3.6248-03 

6.846E 

00 

3.624E-03 

5.775E 

01 

3.510E 

00 

3.510E 

00 -6.705E 

02 “1.824E 

03 -7.705E 

02 -1.054E 

03 

3.402E 

03 

7.173E 

00 

3.797E-03 

7 , 173E 

00 

3.797E-03 

5.877F 

Ol 

4.B75E 

no 

4.875E 

00 -6.608E 

02 -1.859E 

03 -7.831E 

02 -1.075E 

03 

3.532E 

03 

9.962E 

00 

5.273E-03 

9.962E 

00 

5 # 273E-03 

6* 078E 

01 

2.925E 

00 

2.925E 

00 -6.599E 

02 -1.917E 

03 -8, 02 BE 

02 -1.114E 

03 

3.79GE 

03 

5.977E 

00 

3.164E-03 

5 ,977E 

00 

3.164E-03 

6 «220f 

01 

1.744E 

oo 

1.744E 

00 -6.599E 

02 -1.952E 

03 -8.150E 

02 -1.137E 

03 

3.972E 

03 

3.563E 

00 

1.886E-03 

3.563E JO 

1.886E-03 

6.467E 

01 

4.169E 

00 

4.169E 

00 -6.599E 

02 -2.017E 

03 -8.381E 

02 -1.17BE 

03 

4 . 289E 

03 

8.5198 

00 

4.509E-03 

0.S19E 

00 

4.509E-03 

6.504E 

01 

5.587E 

00 

4.539E 

00 -6.599E 

02 -2.0278 

03 -8.4J9E 

02 -1 . 185E 

03 

4 4 337e 

03 

1.142E 

01 

6.044E-03 

9, 275E 

on 

4.909E-03 

6 . bOBE 

01 

S.587E 

00 

4.578E 

00 -6.599E 

02 "2.028E 

03 -8.423E 

02 -1.186E 

03 

4.342E 

03 

1 .142E 

01 

6.044E-03 

9 • 356E 

00 

4,952E-03 


cn 

^3 
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XABS 


P-16 

P-OB 

PDA 

GOX, 

Q-IB 

G-OR 


CAWALL 

P-IB/PSO 

P-1B/PT0. 

P-OB/PSO 

P-OB/PTO 

b • 528E 

01 

5.226E 00 

4 ,77SE 

00 -6*599E 

02 -2.034C 

03 -8.442E 

02 -1.189E 

03 

4.368E 

03 

1.068E 

01 

5.653E-03 

9.758E 00 

S.165E-03 

6.694E 

01 

2.230 E 00 

4.420E 

00 -6.125E 

02 -2.074E 

03 -8.580E 

02 -1.216E 

03 

4.583E 

03 

4.557E 

00 

2.412E-03 

9* 032E 00 

4*781E-D3 

6 *761E 

01 

2.183 £ 00 

5.602E 

00 -5*397E 

02 -2.088E 

03 -8.622E 

02 -1.225E 

03 

4«t>65E 

03 

4.462L 

00 

2.362E-03 

1 » 145E 01 

6 * 060E-03 

6 * 83BE 

01 

2.130E 00 

4.066E 

00 ~4*480E 

02 -2,104c 

03 -8.664E 

02 -1.237E 

03 

4.760E 

03 

4.353E 

00 

2.304E-G3 

0.31OE 00 

4*398E~03 

6.910E 

01 

1.838E oO 

2.630E 

00 -3*807E 

02 -2.119E 

03 -8.697E 

02 -1.250E 

03 

4.848E 

03 

3.755E 

00 

1 .988E-03 

S.374E OO 

2*845E-03 

6.971E 

01 

1.590E 00 

2.419E 

00 -3 » 354E 

02 -2.133E 

03 -8.721E 

02 -1.261E 

03 

4.922E 

03 

3.249E 

00 

1.720E-03 

4.943E 00 

2 •616E“03 

7 . 066E 

01 

1.390E 00 

2.090E 

00 -2*770E 

02 -2.154E 

03 -8.755E 

02 -1.278E 

03 

5.036E 

03 

2.641E 

00 

1.504E-03 

4.271E 00 

2.261E-03 

7*1 09E 

01 

1.300E 00 

1.991E 

00 -2 * 535E 

02 -2.163E 

03 -8.768E 

02 -1.286E 

03 

5.088E 

03 

2.657E 

OO 

1.406E-03 

4.069E 00 

2.154E-03 

7.262E 

01 

9.676E-01 

1.640E 

00 -1.849E 

02 -2.187E 

03 -8.809E 

02 -1.306E 

03 

5.273E 

03 

1.977E 

00 

1.047E-03 

3.351E 00 

1 * 774E-03 

7.277E 

01 

9.350E-01 

1.425E 

00 -1.797E 

02 -2.189E 

03 -8.812E 

02 -1.308E 

03 

S.290E 

03 

1.911E 

00 

1.011E-03 

2.912E 00 

1.541E-03 

7 « 352E 

Oi 

8.G34E-01 

J.500E-01 -1.498E 

02 -2.199E 

03 -8.828E 

02 -1.316E 

03 

5.374E 

03 

1.642E 

00 

8.690E-04 

7 * 152E-01 

3*786E~04 

7 * 353E 

01 

B.027E-01 

3.443E-01 -1.491E 

02 -2.199E 

03 -8.828E 

02 -1.317E 

03 

5.37b£ 

03 

1.640E 

00 

8.682E-04 

7.035E-01 

3.724E-04 

7*485E 

01 

5.700E-01 

0.000 

-1 • 346E 

02 -2.220E 

03 -8.8S2E 

02 -1.335E 

03 

5.427E 

03 

1.16SE 

00 

6. 165E-04 

0.000 

0*000 

7.770E 

01 

2.900E-0 1 

0.000 

-1 • 174E 

02 -2.224E 

03 -8.889E 

02 -1.335E 

03 

5.525E 

03 

5.926E-01 

3.137E-04 

0.000 

0*000 

B.160E 

01 

5.150E-01 

0.000 

-1.002E 

02 -2.227c 

03 -8.921E 

02 -1.335E 

03 

5.630E 

03 

1.052E 

00 

5.571E-04 

0.000 

0*000 

8*441E 

01 

S.950E-01 

0,000 

-8#785E 

01 -2.229E 

03 -8.945E 

02 -1.335E 

03 

5.684E 

03 

1.216E 

00 

6.436E-04 

0.000 

0*000 

8*727f 

01 

7.350E-01 

0.000 

-7*180E 

01 -2.234E 

03 -6.987E 

02 -1.335E 

03 

5.707E 

03 

1.502E 

00 

7.950E-04 

0.000 

0*000 

8*720E 

01 

7 • 353E-01 

0.000 

m l ♦ 180E 

01 -2.234E 

03 -8.987E 

02 -1.335E 

03 

5.707E 

03 

1.503E 

00 

7.953E-04 

0.000 

0.000 
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X 


DDRAb 


CDRAG 


CF 

HC 

4.040E 

01 

1.361E 

02 

1.361E 

02 

2.158E-03 

5.284C-02 

4 ♦ 041E 

01 

2.142E-01 

1.363E 

02 

2.159E-03 

5.287C-02 

4 • 130E 

01 

1.916E 

oi 

1.555E 

02 

2.281C-03 

5.690E-02 

4.136E 

01 

1.412E 

00 

1.569E 

02 

2.289E-03 

5.728E-02 

4.150F 

01 

2.944E 

00 

1 .598E 

02 

2.308E-03 

5.791E-02 

4 , 246E 

01 

2.078E 

01 

1.806E 

02 

2.373E-03 

5.952E-02 

4 , 408E 

01 

3.45GE 

ol 

2.151E 

02 

2.396E-03 

5.8A4C-02 

4 « 431E 

01 

4.692E 

oo 

2.190E 

02 

2.402E-Q3 

5.620E-02 

4.480E 

01 

1.022E 

01 

2.300E 

02 

2.416E-03 

5.835E-02 

4 ♦480E 

01 

2.6G8E-03 

2.300E 

02 

2.416E-03 

5.835E-02 

4 *626E 

01 

2.964E 

01 

2.597E 

02 

2.447E-03 

5.570E-02 

4,731F 

01 

2.008E 

01 

2.797E 

02 

2.456E-03 

5.204E-02 

4 « 732E 

01 

2.679E-01 

2.800E 

02 

2.455E-03 

5.194E-02 

4 « 8l£E 

01 

1.403E 

01 

2.O40E 

02 

2.450E-03 

4.830E-02 

4*877 E 

01 

1.1C9E 

01 

3.05XE 

02 

2.426E-03 

4.390E-02 

4 *930E 

01 

8.245E 

00 

3.134E 

02 

2.402E-03 

4.049E-02 

5.071E 

01 

1.977E 

01 

3.331E 

02 

2.356E-03 

3.359E-02 

5 *2fllF 

01 

2.487E 

oi 

3.580E 

02 

2.305E-03 

2.67XE-02 

5*331E 

01 

5.257E 

00 

3.633E 

02 

2.2 90E-03 

2.540E-02 

5 *406E 

01 

7.513E 

00 

3.708E 

02 

2.271E-03 

2.367E-02 

5*4Q2E 

01 

7.204E 

00 

3.780E 

02 

2.256E-03 

2.217E-02 

5*576f 

01 

8.372E 

00 

3.864E 

02 

2.241E-03 

2.060E-02 

5 . 625E 

01 

2.687E 

oo 

3.890E 

02 

2.195E-03 

1.618E-02 

5 ,630E 

01 

3.8O3E-01 

3.894E 

02 

2.195E-03 

1.612E-02 

5 , 644E 

01 

9.544E-01 

3.904E 

02 

2.193E-03 

1.598E-02 

5.652E 

01 

5.500E-01 

3.909E 

02 

2.187E-03 

1.612E-02 

5*680E 

01 

1.920E 

00 

3.928E 

02 

2.18JE-03 

1.601E-02 

5.703E 

01 

Z.546E 

00 

3.944E 

02 

2.177E-03 

1.59SE-02 

5 »775E 

01 

4.914E 

00 

3.993E 

02 

2.169E-03 

1.562E-02 

5 *877E 

01 

6.839E 

00 

4.061E 

02 

2. 159E-03 

1.544E-02 

6* 078E 

01 

1.363E 

01 

4.198E 

02 

2.159E-03 

1.598E-02 

6 ♦ 220E 

01 

9.885E 

00 

4.297E 

02 

2.15SE-03 

A.642E-02 

6 ,467£ 

01 

A.695E 

ol 

4.466E 

02 

2.186E-03 

1.579E-02 

6*504F 

01 

2.450E 

oo 

4.491E 

02 

2.211E-03 

1.486E-02 

6*S08E 

01 

2.480E- 

‘Ol 

4.493E 

02 

2.226E-03 

1.413E-02 

6.528E 

01 

1.211E 

00 

4.505E 

02 

2.222E-03 

1.395E-02 

6.694E 

01 

9.001E 

00 

4.595E 

02 

2.A42E-03 

1.025E-02 

6 ,76lE 

01 

3.141E 

00 

4.627E 

02 

2.168E-03 

1.152E-02 

6.838E 

01 

3 .56XE 

00 

4.662E 

02 

2.124E-03 

9.685E-03 

6,9i0p 

01 

2.774E 

00 

4.690E 

02 

2.062E-03 

7.541E-03 

6 *971E 

01 

2.020E 

00 

4.710E 

02 

2.041E-03 

6.933E-03 

7 « 066E 

01 

2.873E 

oo 

4.739E 

02 

2.013E-03 

6.210E-03 

7 * 1 09E 

01 

A.222E 

oo 

4.751E 

02 

2.0G3E-03 

5.947E-03 

7 *262E 

01 

3.933E 

00 

4.790E 

02 

1.962E-03 

4.968E-03 

7 * 277E 

01 

3 •280E-' 

ot 

4.794E 

02 

1.944E-03 

4.600E-03 

7.352E 

01 

1.239E 

00 

4.S06E 

02 

1.826E-03 

2.651E-03 

7*353f 

01 

1.8C1E-03 

4.806E 

02 

1.825E-03 

2.639E-03 

7 « 485E 

01 

5.735E-01 

4.812E 

02 

1.819E-Q3 

2.620E-03 

7 *770e 

01 

8.664E-01 

4.821E 

02 

1.709E-03 

A.S53E-03 

8 f 160E 

01 

8.821E- 

-oi 

4.829E 

02 

1.782E-03 

2.393003 

8.441E 

01 

5.811E-01 

4.035E 

02 

1.796E-03 

2.660E-03 

6*727E 

01 

2.730E-01 

4.838E 

02 

1.82JE-03 

3.114E-03 

0 « 720F 

01 

0*000 


4.836E 

02 

1.BZ1C-0Z 

3.X15E-03 



reading = 0063 block = 64 time = 186,154 mach <,,o 


PT = 924.499 TT = 3018.6 
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engine performance 


RAMJET PERFORMANCE 


INi FT 


CALCULATED thrust**,* 

***** -567* (LBF) 

MEASURED ThRUST. ........ 

-668. (LBF) 

calculated specific impulse 

,*,*, -567, (LBF-SEC/LBM) 

measurfh spfcific impulse 

..... -668. ( LRF-SEC/LBM) 

CALCULATED THRUST COEFFICIENT. ...... 

. I .*. -.1811 

MEASURED THRUST COEFFICIENT 

• ♦ * ♦ • - *21 34, 


REGENERATIVE-COOLED ENGINE PERFORMANCE 
CALCULATED 


STREAM THRUST 

NET THRUST 

SPECIFIC IMPULSE.. 

thrust coefficient 


0. (LBF) 

0. ( LBF ) 

0. (LBF-SEC/LBM) 

0.0000 


ANGLE OF ATTACK 0.000 

MASS FLOW RATIO 0.9838 

.ADDITIVE DRAG COEFFICIENT 0.0006 

LIMITING PRESSURE RECOVERY EFFICIENCY.... 0.1636 

DELTA PT2 0.1484 

TOTAL PRESSURE RECOVERY - SUPERSONIC 0.3853 

TOTAL PRESSURE RECOVERY - SUBSONIC 0.1659 

INLET PROCESS EFFICIENCY - SUPERSONIC.... 0.8903 

INLET PROCESS EFFICIENCY - SUBSONIC 0.9035 

KINETIC ENERGY EFFICIENCY - SUPERSONIC... 0.9461 

KINETIC ENERGY EFFICIENCY - SUBSONIC 0.8967 

ENTHALPY AT PO - SUPERSONIC.. >0.97 

ENTHALPY AT PO - SUBSONIC 33.98 


MOMENTUM AND FORCES 


INLET FRICTION DRAG..... 136.1 (LBF) 

INLET MOMENTUM CHANGE (LBF) 

COMBUSTOR FRICTION DRAG 313.0 (LBF) 

COMBUSTOR STRUT DRAG 11.55 (LBF) 

COMBUSTOR MOMENTUM CHANGE. -206. (LBF) 

NOZZLE FRICTION DRAG.. 34.73 (LBF) 

NOZZLE STRUT DRAG ... 0.00 (LBF) 

NOZZLE MOMENTUM CHANGE 553. (LBF) 

NOZZLE PRESSURE INTEGRAL 588. (LBF) 

EXTERNAL FRICTION DRAG 50,83 (LBF) 

EXTERNAL PRESSURE INTEGRAL. -1255. (LBF) 

TOTAL EXTERNAL DRAG -1305. (LBF) 

TOTAL STRUT DRAG 11.55 (LBF) 

CAVITY FORCE -1060. (LBF) 

CALCULATED LOAD CELL FORCE -2932. (LBF) 

MEASURED LOAD CELL FORCE -3034. (LBF) 


FUEL VACUUM SPECIFIC IMPULSE 


COMBUSTOR 


FUEL-AIR RATIO 0.0000 

EQUIVALENCE RATIO 0.000 

COMBUSTOR EFFICIENCY 0.000 

TOTAL PRESSURE RATIO 0.2502 

COMBUSTOR EFFECTIVENESS.. 0.6784 


INJECTOR DISCHARGE COEFFICIENTS 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS.... 0.9923 


N02ZLE COEFFICIENT “ 0.9498 

PROCESS EFFICIENCY 0.9B34 

KINETIC ENERGY EFFICIENCY 0.9840 


STATIONS 


NOMINAL COWL LEADING EDGE..., 34.884 

SPIKE TRANSLATION 0.3049 

INLET THROAT 40.400 

COWL LEADING EDGE 35.189 

NOZZLE SHROUD TRAILING EDGE...... 73,529 

NOZZLE PLUG TRAILING EDGE 87.281 

STRUT LEADING EDGE... 56.445 

STRUT TRAILING EDGE 65.045 

COMBUSTOR EXIT 65.045 


FUEL INJECTORS 


(IN) 

INJECTORS 

STATION 

( IN) 

IA 

40.400 

(IN) 

IB 

41.290 

(IN) 

1C 

44.300 

(IN) 

2A 

48.765 

(IN) 

2C 

46.250 

(IN) 

3A 

54.055 

(IN) 

3B 

56.240 

(IN) 

4 

44.790 


VALVE 


(DEGREES) 

(PSD 

(RTU/LBM) 

(BTU/L8M) 



Reading 63 


t = 192.45 sec. 


161 



162 


RtAOlNG b 01)63 BI.OCK is n jj«e b JS2,«54 MACS' 6.0 P| a Rg|>,74<i' TT = J4S8.3 

. Ramjet PERFORhAaCE 


3/<J>3/7^^ 


p 

T 

H 


GAV^A 

WHO TONNfcL 

1 

0 5 



O.OOq 926.749 

29*6 

67 U. 6 C 

7<}6) 

1,2939 

Q.OOo 0.486 

4(j6 

■31 , b C 

98 ) 

1,3988 

SPHE TIP NS 

2 

0 a 



0.600 22,487 

2998 

6 7 0 * 6 ( 

79 b! 

l p d 938 

O. 0 O 0 20,294 

2929 

0 4 9 * 6 C 

776) 

1,2960 

WHO TUNNEL 

3 

0 0 



O.OOo 926,749 

2995 

670,6c 

796 ) 

1,2939 

0,00o 0.474 

4Q3 

•32.3 C 

97) 

1 , 3987 

8P1KE UP M3 

a 

0 0 



0,600 22,487 

2998 

670, 6( 

796) 

1.2930 

0,600 20.385 

2932 

650 »5 C 

7?7) 

1,2959 

INLET THROAT 

S 

0 a 



40,400 358,741 

2962 

659, 6{ 

786) 

1,2951 

40.400 20,056 

1472 

235 >4 C 

3fe6) 

1,3506 

INLET UPNHSK 

6 

0 3 



40.40(5 J52.741 

2962 

659.6C 

706) 

1,2951 

40,400 17,217 

ms 

220,2 C 

350) 

1 ,3539 

INLET ONNflSK 

7 

0 4 



40,400 153,090 

2962 

659, 7C 

706) 

1,2951 

40.400 131.242 

2660 

628, 6( 

756 ) 

1,2962 

C088UST0R 0 

8 

1 21 



40,410 295,213 

29:6 

659,8 ( 

Bob) 

1,2976 

40,41o 15,304 

1406 

214.6C 

3o3> 

1,3555 

cot-aueTOR 0 

9 

2 21 



4J.300 224,901 

2644 

661, g< 

A J 4 ) 

1,3014 

41.300 19.777 

1567 

266 .AC 

424) 

1,3483 

COPBUgTOR 0 

16 

3 21 



41,310 234.919 

2804 

661, 2( 

8o2) 

1,3033 

41,310 19,828 

1525 

268, 9C 

4i2) 

U350& 

COMBUSTOR 0 

n 

6 21 



41.375 233,431 

2797 

661, OC 

B 0 0) 

1,3036 

41.375 20,155 

1530 

272, 2 C 

4 13) 

1,3506 

COMBUSTOR 0 

12 

5 21 



41,500 228.059 

2795 

660, 6f 

799) 

1,3037 

41,500 . 21,304 

1560 

261.3C 

422) 

1,3491 

COMBUSTOR 0 

13 

6 21 



42,46o 187,204 

2783 

656, 7( 

795) 

1,3040 

42,46o 17,416 

1551 

278, 7< 

420) 

1,3495 

COMBUSTOR 0 

U 

7 5 



44,095 163,202 

2873 

648, OC 

822 ) 

1.2946 

44.095 35,224 

1990 

37 1 p 5 C 

5<|8) 

1,3294 

COMBUSTOR 0 

15 

8 3 



4«, 310 156,220 

2913 

646, bt 

83*0 

1,2977 

44,310 37.414 

2073 

382 ,5 C 

573) 

1,3208 

COMBUSTOR 0 

16 

9 3 



44,800 143,918 

2981 

643, H 

855 ) 

1 ,2944 

44.600 42.400 

223» 

406, 9C 

622} 

1,3190 

COMSUsTOR 0 

17 

10 2 



44.810 143,832 

2961 

644, OC 

055) 

1,2944 

44.610 42,413 

2237 

407, 1 ( 

622 ) 

1.3190 

COMBUSTOR 0 

16 

U 11 



46,250 126,244 

2673 

t>4j, a( 

826 ) 

1,3096 

46.250 44,356 

2074 

441, 0( , 62 b) 

1,3300 


SUMMARY HEP0P7 
HOU^T SO NV HAC* VBt 5 */A * A/AC . 

20,032 2586 

26,631 990 5,966 5927 1,613 0,13243 33.401 0,9807 

26,831 2566 

26.631 2559 0,600 1 0 2 « 2,069 0.132*13 33,401 0,4847 

28.632 2586 

26.831 986 6,019 5931 1,813 0.12999 32,789 0.9647 

28.831 2586 

26.831 2560 0,391 1002 2,069 0,12999 32,789 0,9B#7 

26,631 2572 

28.831 1852 2,488 4607 1,876 1,17111 33,401 0,1114 

26.631 2572 

28.631 1617 2,580 4689 1,876 1,06964 33,401 0,1225 
.28,831 2572 

28,631 2530 0,491 1243 1.934 1.06464 33,401 0,1225 
27,681 2612 

27,560 1855 2,544 4720 1,956 1.17514 33,520 0,1114 
26,484 2636 

26.464 1991 2,226 4433 2.031 t, 18137 33,631 0.1111 

26.442 2621 

26.442 1968 2,251 4430 2,024 1.18110 33.631 0,1112 
26.436 2619 

26.436 1971 >2,237 4410 2,024 1,18289 33,631 0,1110 
26,435 2616 

26,435 1989 2,190 4357 2.025 1.1BJ17 33,631 0,1110 
2b, 435 2613 

26,434 1984 2,192 4349 2,039 1,17155 33,631 0,1121 
26,558 2644 

2*»,5S8 2225 1,671 3719 2,057 1.13128 33,631 0,1161 
26,605 26SB 

26,605 2266 1,604 3635 2,064 1,12931 33,631 0,1163 

26,690 2681 

26,690 2345 1,466 3437 2,o75 1,12491 33,631 0,1167 
26,669 2681 

26,690 2345 1,465 3436 2,075 1,12492 33,631 0,1167 

24.263 2678 

24.263 2376 1,339 3JP3 2,200 1,06860 33,892 0,1238 


rUMIM 0 I V AC PHI tT AC 

6276 12,199 187.9 
6182 2,108 185.1 

6163 11,980 188,0 
6163 2,024 188,0 

5355 83.855 160,3 
5408 77,584 181.9 
5406 20.571 161,9 
5354 86,195 159.7 0,12 0,07 
5197 81.395 154,5 0,24 0.04 
5195 81,317 154,5 0.24 0,01 
5163 81.076 154,1 0,24 0,00 
5159 80,105 153.4 0,24 0,00 
5046 79,188 150.1 0.24 0,00 
49J4 65,382 146.7 0,24 0.10 
49ia 63,795 146,1 0.24 0,14 
4861 60,092 144.5 0,24 0,21 
4859 60.065 144,5 0.24 0,21 
4759 52,652 140,4 0,51 0,04 


PAGE 1 



P&GINAU PAGE IS 
OF POOR QUALITY 


READING a 0003 BLOCK a 71 tthE s 192, «5« MACH 6,0 PI = 926,749 Tj n 2996,3 


PAGE 2 


p T H GAMnA MOt 1 * I SON V MACM V£l 

COMBUsTOR 0 19 12 2 

46.260 126.134 2673 643,41 826 ) 1.3096 24.260 2678 

46.260 44.369 2075 441, J{ 626 ) 1,3299 ?4,264 2378 1,338 3 1 B 1 

COheUST'oK 0 20 13 4 

47.310 116,234 28J3 634*51 872 ) 1.30R9 24,422 2732 

47.310 45.785 2254 443.11 662) 1,3216 24,422 2462 1,267 3095 

COPbUstOR 0 21 .14 2 

47*335 116.091 2816 634,21 872) 1.3C2B 24,425 2733 

47,335 «S.823 2267 «4J,j( 6g3) 1,3215 24,425 2464 1,265 3093 

COMBUSTOR 0 22 IS 4 

48, Uo 110,774 2925 628,01 9o8) 1,2976 24.550 2773 

48,110 43.096 2343 427.41 7 1 <>3 1,3170 24,550 2500 1,268 3166 

COMBUsTOR 0 23 16 b 

48,77? 104,015 2731 633,01 9)3) 1,3078 22,492 2810 

48,775 39,606 2164 425,01 7o6) 1,3271 22,492 2519 1,281 3226 

COMBUsTOR 0 24 17 2 

48.785 103,925 2733 632,91 9j4) 1,3077 22,494 2810 

48,765 39,568 2165 424, 7t 7 0 7) 1,3270 22,494 2520 1,281 3227 

COM0U$TOR 0 25 18 4 

49,315 99,370 2845 629,21 9?3) 1,3024 22,603 2855 

49,315 37.546 3257 411.71 738 ) 1,3223 22,603 2562 1,288 3299 

COMBUgTOR 0 26 19 4 

50.72? 89'.U5 3141 620.3tl0?8) 1,2885 22.895 2965 

50.725 33,437 2506 36o,91 8 2 3) 1,3097 22.896 8670 1,297 3461 

COMBUSTOR 0 27 20 4 

52,82? 83.410 3295 609.0UU3) 1,2808 23,068 3016 

52,62s 23.362 2465 294,91 floS) 1,3088 23,070 2637 1,503 3964 

COMBUSTOR 0 28 21 4 

53,325 80,431 3376 606,6tlta2) 1,2767 23,152 3042 

53,32s 22.907 2543 289,21 832 ) 1,3050 23,155 2670 1.493 3985 

COMBUSTOR 0 29 22 4 

54,07? 78,301 3430 603,2tll6t) 1,2739 23.213 3059 

54,07s 21,08? 2555 266 , 9( 835 ) 1,3038 23,217 2671 1,531 4fl9o 

COMBUSTOR 0 30 23 3 

54,835 76,887 3460 599,9(1172) 1,2723 23,251 3068 

54,83? 19,237 2537 846,91 826 ) 1,3039 23,256 2660 1.560 4202 

COMBUSTOR 0 31 24 4 

55.760 75.030 3500 596,1(1186) 1,2701 23.299 3080 

55.76 0 17.503 2S£9 224,30 8343 1,3035 23.305 26S2 1,626 4313 

COMBUsTOR 0 32 25 5 

56,860 58,616 3893 594,3(1330) 1,2473 23,705 3191 

56.260 16,566 2989 231,21 9fl6) 1.2822 23,727 2834 1,504 4262 

COMBUsTOR 0 33 26 5 

56,31? 68,565 3533 594.01U98) 1,2681 23,337 3089 

56.31? 12,487 24 l 3 166,61 78t) 1.3071 23.344 2592 1,784 4624 

COMBUSTOR 0 34 27 3 

56,45? 66,454 353B 593,5(i2o0) 1,2679 23,343 3091 

50,45? 12,356 2412 163,8( 7el) 1,3070 23,350 2591 1,790 4637 

COMBUSTOR 0 35 28 6 

56.535 59,84? }872 59j,2( l 3a2) 1,2487 23,685 3166 

56.53? 16.050 2935 219,01 966) 1,2643 23.705 2812 1,539 4327 

COMBUSTOR 0 36 29 3 

56, Bl? 60.839 3851 592,2 (j3i4) 1,2500 23 . 066 3180 

M-i 56.815 15.525 3865 207,31 9«8) 1.2B64 23.686 2791 1,571 4386 

05 COMBUSTOR 0 37 30 3 ■ 

CO 57,041 62.214 3814 59l,4(l3oO) 1,2523 23,629 3170 

57.041 14.915 2812 195, 6( 9al) 1.2894 23,646 2761 1,612 4450 


S w/A n A/AC MUM 1 M 0 IVAC P«I hTAC 

2,200 1,06794 33.892 0,1239 4759 52,800 140.4 0,51 0,04 

2.220 0.99368 33,892 0,1332 4822 «7./89 142,3 0,51 0,12 

2.221 0.992S7 33,892 0,1333 «823 4?,709 142,3 0,51 0,12 

2.234 0,92591 33.892 0,1429 4915 45,590 145,0 0.51 0,18 

2,367 0,85951 34.167 0,1552 5000 43,090 146,3 0,60 0,10 

2,367 0.85839 34.167 0,1554 5002 43,052 146,4 0.80 0,10 

2.382 0,80280 34.167 0,1662 5101 41,157 J49.3 0.80 0,14 

2,417 0.68420 34,167 0,1950 5345 36,803 156.4 0,60 0,24 

2.433 0,56079 34,167 0,2379 5633 34,547 164,9 0.60 0,30 

2,442 0,53787 34.167 0,2480 S687 33,313 166,5 0,80 0,33 

2,448 0,50701 3«.167 0,2631 5764 32,224 168,7 0,60 0,35 

2.451 0,47946 34,167 0,2782 5834 31,313 170,7 0,80 0,36 

2.455 0,45017 J«,167 0,2963 5909 30,176 172,9 0.80 0,38 

2,499 0,36267 34,167 0,3678 6087 24,022 178,1 0,80 0,52 

2.465 0,36152 34,167 0,3690 6091 25,961 178,3 0,80 0,39 

2.465 0,35892 34,167 0,3717 6100 25.864 178,5 0,80 0,39 

2.496 0,36294 34,167 0,3675 6106 24,407 178,7 0,60 0,51 

2.493 0.36174 3«.16T 0,3688 6124 24,65/ 179,2 0.80 0,50 

2.409 0.361 19 34,167 ‘ 0 , 3693 6137 24,980 179,6 0.80 0,49 



m 


READING b 0063 Block = 71 tImE = 192.858 mack 6.0 PI a 626.709 IT a 2996,3 


PAGE 3 


P T ri GAMMA 

COMBUSTOR 0 38 31 o 

57,765 66.609 3679 569,0(1251) 1.2601 

57.765 12.960 2571 159, 6( 836) l,2«95 

COMBUSTOR 0 39 32 ^ 

53.765 120,581 2965 566,K)Ool> 1.2997 

56.765 6,787 1977 85. 2( 8 bU) 1,3523 

COMBUSTOR 0 80 33 b 

60.795 55,800 4265 561,0(1965) 1,2219 

60.795 2V.650 3529 466 ,8 ( ) l 89 ) 1,2550 

COMBUSTOR 0 91 18 4 

62.215 56,388 8167 577,2(1429) i,?291 

62.215 19.800 3370 28i,2(ilg2) 1,2633 

COMBUSTOR 0 «2 35 8 

64.679 52,447 43bl 569,60500) 1.2139 

68.679 22,700 3782 292,6(1259) 1,28}! 

COMBUSTOR 1 t) }( 4 

65.055 87.956 4852 568,6(1534) 1,2057 

65.055 23.834 3941 329.9(1333) 1,230? 

COM0USTOR KECjES «4 37 21 

65.055 47,956 4560 637.8(158?) 1,1975 

65.055 28,627 4104 404,8(1397) 1,2208 

NOZZLE AE 45 36 5 

87.291 87,956 4852 568,6ClSi5) 1.2057 

8?‘.29l 1,363 2146 •362, 9( 6fc8) 1,3032 

NOZZLe PO 86 39 5 

87.291 47,956 8852 S66,6(l5l5) 1,2057 

87.291 0,486 1677 -522, 2( 5o9) 1.3281 

NOZZLE AE RE8EN 07 80 5 

87.291 47,956 4560 637.8(1585) 1.1975 

67.291 ;,416 2260 »322,6( 7©9) 1.2987 

NOZZLe PO REGEN 48 41 5 

67.291 47,956 4580 637,8(158?) 1.1975 

87.291 0.486 1756 «495,9( S36) 1.3201 

FICTXVE C0MQU8TR ' 68 61 0 

65,055 352,741 5077 568,6(1766) 1,1682 

65,055 0.486 1278 -936, 3( 372) 1.3396 

F1CT1VE NOZZLE 69 62 0 

87,29i 30,198 4400 550,1(15)3) 1,2031 

87,29) i,7ij 2484 .242.8C 7e8) 1,2904 


M.Ol«T bONV halm VEl S «tk m 
23.498 3132 

23.509 2658 1,708 0635 2.«75 0.35386 38,167 
22,633 2901 

22,833 2066 2,a98 5202 2,37o 0.35320 38,167 
28,139 3276 

28,195 3017 1,323 399 0 2.317 0.36549 30.1&7 
29,081 3258 

28,066 2965 1,383 8100 2.509 0,37539 3«,to7 
20,275 3293 

28,383 3082 1,208 3728 2,528 0,35583 34,lo7 

24.360 3308 

28.959 3180 1,101 3856 2,535 0.33060 38,167 

28,339 3347 

24,436 3193 1,069 3414 2,550 0,33080 38,167 
28,380 3308 

28,502 2382 2,866 6627 2,535 0,06886 34,167 

24.360 3308 

28.502 2123 3.880 7368 2,535 0,03397 34,167 

28,339 3347 

24.502 2441 2,840 6932 2,550 0.06686 38,167 

28.339 3347 

24,502 2169 3.873 7532 2.550 0,03303 34,'l67 
25,091 3457 

25.340 1833 4,738 8676 2.384 0,05816 38,167 
24,373 3266 

24,502 2551 2,470 6299 2,568 0,06886 34,167 


A/AC 

-horin 


I v AC 

Phi 

£TAC 

0 

6l 68 

25.60b 

180. b 

0.8 0 

0 v 6 b 

0.3777 

Mfcl 

26,555 

ieo.9 

0,80 

0,22 

0,3050 

6107 

22,662 

160.5 

0.80 

0,67 

0,3555 

6156 

23,917 

180,2 

0.80 

0.63 

0,3749 

6154 

20,594 

179.5 

0,80 

0.72 

0,0032 

6132 

17,766 

179.5 

0.80 

0,76 

0,4032 

6190 

17,552 

161.2 

U.bO 

0,76 

1,9371 

7927 

7,307 

232.0 

0.60 

0.76 

3,9 264 

3335 

3.901 

243,9 

0.60 

0.76 

1,9371 

8064 

7,419 

236.0 

0.60 

0,76 

u, 0326 

6501 

3.672 

24b, 8 

0,60 

0,76 

2,4632 

9S22 

7.303 

278.7 

0,60 

1,00 

1.9371 

7539 

6,741 

220,7 

0,60 

0,76 
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RtAQluG s 0063 SCWC.K = 71 rl*£ * 192,4^,4 HACH 6,0 PI = 926,749 TT s 



XABS 


P-J8 


p.Ob 


PDA 


POX 



«- 1 B 


Q*Ob 


CAWAU 

P-IB/PSO 


P-1R/HT0 


p*0fj/f>8y 

H-OB/'P 1 0 

6 

.V81E-0J 

t.32oe 

00 

9,000 


• 5 » 4 8 0 E 

•01 

0,000 


0 

.000 


0,000 


2.470E 

-02 

2,7146 

00 

1 

,<J2«fc-03 

0 

.000 


0.000 

1 

6365 

01 

f,J2oe 

oc 

0,900 


•4,3955 

Ol 

1/. oov 


0 

.000 


0.000 


l,0j4fc 

0? 

2.714E 

00 

1 

,«2«fc»03 

0 

.000 


n.ooo 

3 

Q7oE 

01 

2.7156 

00 

0.900 


•2,0756 

02 

O.QUU 


0 

• 000 


0.000 


5,0535 

02 

5 • 58 IE 

00 

2 

,<?3(it»03 

0 

.040 


o.ouo 

3 

5085 

oi 

0.8216 

00 

0,000 


•4 , 5 l 7 t 

02 

0,000 


0 

.000 


0.000 


6.804E 

02 

9.910E 

00 

5 

.202E-03 

0 

,000 


0.000 

3 

5195 

01 

y.sAze 

00 

7.1736 

Oo 

*5,3395 

02 

0,000 


0 

,U00 


QbOOO 


6,8545 

02 

9.954E 

00 

5 

,2256-03 

1 

,4755 

01 

7, 7006-03 

i 

*2oe 

01 

0.603E 

00 

7. 1266 

00 

*5.1406 

02 

0, 01/0 


0 

.000 


U.OOO 


6,657£ 

U 2 

<J b 957E 

00 

5 

,2266-03 

1 

.4655 

Oi 

7.6906*03 

3 

6555 

01 

0,9106 

00 

oueoE 

00 

*5 , tf $8fc 

02 

0,000 


0 

.000 


0.000 


7,209fc 

02 

l,009t 

01 

5 

»2 < »66“U3 

9 

• 0125 

0 0 

0,7306-03 

3 

h 66E 

01 

0,8676 

00 

1.9256 

Oo 

•5,633t 

02 

•Ubi9£ 

02 

• 1 

.»J9E 

02 

0.000 


7,5295 

02 

1.001E 

01 

5 

.2516*03 

5 

.9575 

OO 

2,0776-03 

3 

6068 

01 

O.ROOE 

00 

2.9691= 

Oo 

*5,7735 

02 

* l .8toQE 

02 

*1 

.860E 

02 

0,000 


7,7295 

02 

9,950E 

00 

5 

.2236-03 

6 

.1046 

00 

3,2006-03 

3 

6*05 

01 

5.22«e 

00 

5.2176 

00 

06 1 030£ 

02 

*1.9056 

oa 

*1 

.’OSE 

02 

0,000 


8,1845 

02 

1,0745 

01 

5 

.6376-03 

1 

.0725 

01 

5.629E-03 

3 

70lE 

01 

5.210E 

00 

B.053E 

Oo 

*6,3386 

02 

•2.181E 

02 

• 1 

.9626 

02 

•2.154E 

01 

8,7265 

02 

1.071E 

01 

5 

• 62Bt»03 

1 

,655E 

01 

8, 6096-03 

3 

7325 

01 

s.ofloe 

00 

9,7376 

Oo 

• 6 , 48 JE 

02 

•2.290E 

02 

• 2 

.003E 

02 

•2.076E 

01 

9,0635 

02 

1,0376 

Oi 

5 

.005E-03 

2 

.0025 

01 

1, 0516-02 

3 

eo3S 

01 

0.680E 

00 

1.6202 

01 

•6,6526 

02 

•2.S36E 

02 

«j2 

• 0906 

02 

•4*4555 

01 

9.834E 

02 

9 ,62 1 E 

00 

5 

.0506-03 

3 

,3405 

01 

1,7536-02 

3 

8345 

01 

6.7206 

00 

i .9 156 

01 

•6,6345 

02 

*2.651 E 

02 

*2 

• 136E 

02 

•5.15J5 

01 

1,0185 

03 

1,3815 

01 

7 

.2516-03 

3 

.9375 

01 

2,0666-02 

3 

8755 

01 

9.305E 

00 

1,055E 

Oi 

•6 , 659g 

02 

•2,8135 

02 

• 2 

.2036 

02 

*6 « 04$£ 

01 

1,06145 

03 

1,9216 

01 

1 

.0066-02 

3 

.8135 

Oi 

2,0016-02 

3 

esjE 

01 

9.765E 

00 

l.oase 

oi 

*6 ,665E 

02 

*2.8406 

02 

*2 

.221E 

02 

•b.1895 

01 

1.0725 

03 

2, 008E 

01 

1 

• 050E-02 

3 

0 7935 

Oi 

1.991E-02 

3 

90 jE 

01. 

1.1036 

01 

1,9006 

01 

*6,6736 

02 

•2,9255 

02 

*2 

.26«E 

02 

•6,6165 

01 

1,Q94£ 

03 

2,2686 

01 

1 

. 19CE-02 

3 

,9055 

01 

2,0606*02 

3 

W 

01 

U7JS6 

oi 

1.9676 

Oi 

•6,7496 

02 

*3,0715 

02 


• 3«|£ 

02 

*7.3022 

01 

1*1305 

03 

3,5255 

01 

1 

.85CE-02 

4 

• 0865 

01 

2,1456*02 

3 

950E 

01 

2.0S5E 

01 

1.6626 

Oi 

*6, 8506 

02 

»3.1b7E 

02 

• 2 

.3896 

02 

« 7 ■ 6B OE 

01 

1,1505 

03 

4,2256 

01 

2 

•217E-02 

3 

,0065 

01 

1.5786-02 

3 

98ie 

01 

H.llOE 

01 

5.17SE 

00 

-7.155E 

02 

•3,3205 

02 

•2 

.0856 

02 

•8.349E 

01 

1,1875 

03 

4, 339£ 

Oi 

2 

.277E-02 

1 

, 0 64E 

Oi 

5,5806-03 

9 

OOqE 

01 

2,1036 

Oi 

5.053E 

Oo 

*7,3786 

02 

*3.422 £ 

02 

•2 

.s«ae 

02 

•8,7365 

01 

1.209E 

03 

4,4065 

01 

2 

.3136-02 

1 

.0395 

01 

5.053E-03 

4 

04bE 

Oi 

2.S72E 

01 

9.7916 

00 

-7 ,6825 

02 

*3.6552 

02 

•2 

.*9ag 

02 

*9,6095 

01 

1,2565 

03 

5,2875 

01 

2 

.7756-02 

4 

,8465 

00 

5,1696-03 

4 

04jE 

01 

2.582E 

01 

O o 780E 

00 

•7.894E 

02 

*3,6615 

02 

«2 

.6966 

02 

*9,6325 

ot 

1 ,257E 

03 

5.309E 

01 

2 

.7666-02 

9 

,83b£ 

00 

5,1626-03 

4 

13<>E 

01 

3.336E 

01 

0.I99E 

Oo 

•9,2426 

02 

*4.3915 

02 

*3 

.06QE 

02 

*1,3315 

oe 

1.3625 

03 

7,2665 

01 

3 

.6156-02 

6 

.6335 

00 

0.5J1E-03 

4 

13JE 

01 

3,5066 

01 

«. 1936 

Oo 

*9 , 256E 

02 

•4.4015 

02 

■3 

.0606 

02 

•1.3375 

02 

1,3635 

03 

7,2905 

01 

3 

.8276-02 

8 

.6195 

00 

0,5206-03 

4 

1375 

01 

3.6l6f 

01 

a.lSoE 

00 

•9,3656 

02 

•4,4095 

02 

• 3 

. 09 J£ 

02 

*1,3776 

02 

2,3715 

03 

7,434£ 

01 

3 

.9026-02 

6 

.3325 

00 

4.078E-03 

4 

ISoE 

01 

3.7506 

01 

5.107E 

00 

•9,573E 

02 

•4,6055 

02 

*3 

• 1U9E 

02 

•1,4575 

02 

1,3865 

03 

7.709E 

01 

4 

.0466-02 

1 

,050E 

Oi 

5, S11E-03 

4 

2465 

01 

2.2396 

01 

i,a«SE 

01 

*1.0495 

03 

• 5 0 89 J£ 

02 

»S 

.860E 

02 

*2.2335 

02 

1,5015 

03 

4,6025 

01 

2 

.0166-02 

a 

,5595 

01 

1,3036-02 

4 

4095 

01 

0,5506 

01 

2.095E 

01 

*1,1266 

03 

*8,6505 

02 

*5 

« 0 02E 

02 

•3.854E 

02 

1,6995 

03 

9,3535 

01 

8 

,9096-02 

s 

1 1305 

01 

2,6936-02 

4 

43lE 

01 

0.8506 

01 

2, 6296 

01 

• 1 1 1436 

03 

*9,3155 

02 

«5 

,239E 

02 

•4,0006 

02 

1,7255 

03 

9,978E 

01 

5 

,2376-02 

5 

,4055 

01 

2,8376-02 

4 

4S 0 E 

01 

5,5«*E 

01 

2,9346 

Oi 

*1,1 86g 

03 

•1.Q49E 

03 

*5 

«TS8E 

02 

*4,7055 

02 

l ,785£ 

03 

1 • 1 4 0 E 

02 

S 

.9656-02 

6 

,0315 

01 

3.166E-V2 

4 

48*5 

01 

5,5036 

01 

2.9406 

Cl 

•1,187£ 

03 

•1,0525 

03 

•5 

.8 0 0E 

02 

•4.718E 

02 

1 .786E 

03 

1.1395 

02 

5 

,9616-02 

6 

.0445 

01 

3, 172E-02 

4 

6HSE 

01 

5.0366 

01 

3.8356 

Ot 

•1.220E 

03 

*1,4475 

03 

*7 

.«65E 

02 

•7,0106 

02 

1 ,9635 

03 

1,0355 

02 

5 

.0346-02 

7 

.6655 

01 

0,1396-02 

4 

6265 

01 

S.032E 

01 

3.8426 

01 

*1.2205 

03 

•1.4505 

03 

• 7 

.a?4E 

02 

•7.0285 

02 

2,964£ 

03 

1.03SE 

02 

5 

,0306-02 

7 

• 09BE 

01 

0, 1056-02 

4 

73l£ 

01 

0.662E 

Oi 

0.095E 

0 1 

•1.1415 

03 

*1,7925 

03 

*8 

• 8tl6 

02 

•8,9085 

02 

2,0945 

03 

9,5855 

01 

5 

,0316-02 

9 

• 2405 

01 

0. 6506-02 

4 

733E 

01 

0,6556 

01 

4.9106 

01 

•1.1396 

03 

•i « 7b9E 

03 

*8 

.8376 

02 

*8,9535 

02 

2,0975 

03 

9,5696 

01 

5 

.0226-02 

9 

.2725 

01 

0,6666-02 

a 

a i ie 

'01 

0,0056 

01 

4.2146 

Oi 

-1,0356 

03 

*1*9715 

03 

*9 

.«3SE 

02 

-1.0285 

03 

2,1945 

03 

9,0565 

01 

4 

.7536-02 

e 

.6645 

01 

0,5076-02 

4 

8775 

01 

3,9616 

01 

3,9616 

Cl 
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02 
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03 

*1 
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03 

*1.1315 

03 

2,2775 

03 

8,1426 

01 

8 
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8 
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01 
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4 
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01 
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•1 
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03 
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03 
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*1 
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01 

3 
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01 
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5 
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Cl 
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5 
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*1 
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3 
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01 
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5 
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01 
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01 
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01 
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03 

*1 
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01 
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01 
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5 
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01 
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BEAOInG 

* 

0063 BLOCK 

« .71 

TIME 

*5 192, 

US<i 

XaB$ 


P-18 


P-06 


pr>* 


6.46aE 

ot 

8.270E 

01 

2.276E 

01 

3 p 679fc 

02 

6.505E 

01 

a.usse 

01 

2« J1«E 

Ot 

3.879* 

02 

6,569? 

01 

2.652E 

Oi 

2.319E 

01 

3,879fc 

02 

6.529E 

01 

2.32«6 

01 

2.342E 

01 

3 .879* 

02 

6,695E 

01 

1.25«E 

Oi 

1.195E 

Oi 

5, 85b* 

02 

6,762? 

01 

9.teoe 

00 

1.132E 

Oi 

8.132* 

02 

6.0J9E 

01 

5,3206 

00 

6.612E 

00 

1.0«7E 

03 

6.91jE 

01 

«.21»E 

00 

6.075E 

00 

1.201* 

03 

6.972E 

01 

3.285E 

00 

5.000E 

00 

1.300E 

03 

7,0*?E 

01 

2.32BE 

OQ 

3,3256 

00 

uuon 

03 

7 ■ 1 1 oE 

01 

I.B95E 

00 

3.C90E 

Oo 

1.446E 

03 

7.263E 

01 

J.169E 

00 

2. 2556 

00 

1.544E 

03 

7.278E 

01 

t.taoE 

00 

1.960E 

Oo 

1.550E 

03 

7.J53E 

01 

1.0706 

00 

4.8S0E. 

pO t 

1 ♦ 59 OE 

03 

7.35«E 

01 

1.069E 

00 

4.7716, 

p*Ol 

1.59U 

03 

7.-486E 

01 

9,800E*01 

0,000 


\*b\U 

03 

7.77jE 

01 

2.5J5E 

00 

0,000 


li 633 t 

03 

e,i6jE 

01 

1.750E 

00 

0,000 


i,774E 

03 

6,««2E 

01 

1 .300E 

00 

0,000 


1.608* 

03 

8.728E 

01 

1.900E 

00 

0,00o 


1 • 6ii?£ 

03 

6.729? 

01 

1.901E 

00 

0,000 


1.847* 

03 


MACK 6,0 PI ts 926,709 TT c 2998,3 


GQX 


a«ie 


C-Ob 


C* "ALL 

4.297E 

03 

-l.aaut 

03 

-2.972E 

03 

u ,289t 

03 

4.339* 

03 

-1.8376 

03 

-2.502E 

03 

u ,5i7fc 

03 

0.JO3E 

03 

-1.839E 

03 

-2. 5056 

03 

4.342E 

03 

4.366* 

03 

»1.846fc 

03 

•2.520E 

03 

4.368E 

03 

4,521* 

03 

•1.893E 

03 

-2,6286 

03 

4.5636 

03 

4.572E 

03 

-1,906E 

03 

»2,664E 

03 

4.665E 

03 

4.626* 

03 

•1.922E 

03 

-2,7046 

03 

4. 7606 

03 

4,675* 

03 

-1 *4336 

03 

-2.76EE 

03 

9,846£ 

03 

4 • 71<4^ 

03 

«1»9<|0E 

03 

•2.774E 

03 

8.922E 

03 

4*768* 

03 

•1.949E 

03 

•2.62 OE 

03 

5,9366 

03 

4 .790* 

03 

•1.952E 

03 

-2.836E 

03 

S.08BE 

03 

4.850* 

03 

•1.961E 

03 

•2.889E 

03 

5.27JB 

03 

4,854* 

03 

-1.962E 

03 

-2.893E 

03 

S.290E 

03 

4 • 60QE 

03 

- 1 , 9&6E 

03 

-2,9t5E 

03 

5, J74E 

03 

4.661* 

03 

•1.966E 

03 

•2,915? 

03 

5,5756 

03 

4.932* 

03 

-l.*»71E 

03 

•2.960E 

03 

S,487E 

03 

4.94JE 

03 


03 

•2.96PE 

03 

5.525E 

03 

4,950* 

03 

-1.980E 

03 

-2.960E 

03 

9.630E 

03 

a e 9b re 

03 

-1.996E 

03 

•2.9606 

03 

5,htt«E 

03 

4,969* 

03 

-2,006E 

03 

•2.960E 

03 

5.707E 

03 

4 • 969* 

03 

•2.0Q6E 

03 

•2,96flE 

03 

3.707E 

03 


P-Ib/PSO 

P-1B7P10 

p-oe/pso 

PAG* 5 
P*OB/PTO 

u ,6676 

01 

2.«49fc-02 

4.6*7* 

01 

2,449**02 

5.0426 

01 

2,6466-02 

4,75a* 

01 

2.497**02 

5.0426 

01 

2,6462-02 

6./67E 

01 

2.502E-02 

4.777E 

Oi 

2«5i>7E-02 

4,8 16E 

01 

2,528**02 

2.578E 

01 

1,3536-02 

2.457* 

Oi 

1.289**02 

1.8B7E 

01 

9.9O6E-03 

2,328 E 

01 

1.222**02 

1 .094E 

01 

5.740E-03 

1.770 £ 

01 

9,2V3t*03 

8 ,672E 

00 

0.552E-03 

1.249* 

Oi 

6,555**03 

6.75JE 

00 

3,5456-03 

1,026* 

Oi 

5.395**03 

4.7B6E 

00 

2, 512E-03 

6,836* 

00 

3,588**03 

J.696E 

00 

2.045E-03 

6.353* 

00 

3.334**03 

2.445E 

00 

1,2836-03 

4.636* 

00 

2,433E*03 

2,3026 

00 

l. 2096-03 

4.G29E 

00 

2*1 15**03 

2.199E 

00 

1,1546*03 

9.971E* 

Oi 

5.233**94 

2.198E 

00 

1 , 154E-03 

9.608** 

'01 

5,148**04 

2,0156 

00 

1,0576-03 

0.000 


0.000 

S# 1 TOE 

00 

2,7j«E-03 

0,000 


0,000 

3.598E 

Oo 

1,6886-03 

0.000 


0.000 

2.673E 

00 

1 «4it3E-03 

0.000 


0 .000 

3.906E 

00 

2.O5OE-03 

0.000 


0.000 

3.909E 

00 

2,0526-03 

0.000 


0.000 
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«EHXnG « 00o3 B1.0CK a 71 TI.E a 192,454 MACH 6,0 Pi a 926,769 T1 a 2999, i 


PAGE 6 


K 


OORAQ 



CDPAI3 


CF 

HC 

4,04 0 E 

01 

1.363E 

02 

1 

3636 

02 

2 « 1 49£*03 

5.2d2E-02 

a 0 ie 

01 

2.295E" 

Oi 

1 

366E 

0 2 

2 p 414E«03 

4.192E-02 

a,13o£ 

01 

2.169E 

01 

1 

5846 

02 

2.5452*03 

4.999E.02 

4.131E 

01 

2.3236- 

01 

1 

S07E 

o? 

2,3416-03 

5.3UOE"02 

4.U7E 

01 

1.462E 

00 

1 

601 E 

02 

2.315S-Q3 

5.397E-02 

<Ip15oE 

01 

2.7966 

00 

1 

629F 

02 

2,3m*03 

5.5916*02 

9,E46£ 

01 

2.1526 

01 

1 

0«56 

02 

2.379L-03 

4,7U7E*i0g 

«,^09E 

01 

3,4562 

01 

2 

1906 

02 

2,4S6£-Q3 

7,1/6E*02 

<U43lE 

01 

0.21SE 

00 


233E 

02 

2 ,540£»Q3 

7 « 1 V3E*02 

4,46o£ 

ot 

9.503E 

00 

2 

3286 

02 

2.591E-03 

7.477 E*02 

4.461E 

Pi 

l t ftb2fe«01 

2 

3296 

02 

2.635E-03 

7.364E.02 

a.625£ 

01 

2.798E 

01 

2 

609E 

02 

2.966E-03 

6.701E.02 

4.626H 

01 

1 »8j9e« 

01 

2 

6116 

02 

2.616E-03 

7.665E-02 

<W73lE 

01 

1,7096 

01 

2 

7626 

02 

2,6058*03 

7 * 63 1 E»Og 

4.73JE 

01 

3.958E* 

01 

2 

7866 

02 

2,69«£-03 

7.393E.02 

•4 • e i is 

01 

1 *206£ 

01 

2 

9C7E 

02 

2 ,66 1£*03 

7, 144E*02 

a.fl?7e 

01 

1.0376 

01 

3 

0106 

02 

2,9646-03 

6.2556*02 

4,878E 

01 

1.522E- 

01 

3 

0126 

02 

2.676E-03 

6 , 92QE.02 

4.93iE 

01 

7.445E 

00 

3 

086E 

02 

2.643E-03 

6.709E-02 

5.072E 

01 

1.B22E 

01 

3 

268E 

02 

2,6236*03 

6, 1 14E»02 

5,2^E 

01 

2,5016 

01 

3 

519E 

02 

2 t 643&*Q3 

4 , 760E*0g 

5t332E 

01 

“5,7966 

00 

3 

5776 

02 

2,7*85*03 

4, 5396*02 

5« 407£ 

01 

8.S49E 

00 

3 

6826 

02 

2*727&«03 

4,2496.02 

5.483E 

01 

8.4J4E 

00 

3 

7466 

02 

2, 725E-03 

3.9736*02 

5t576E 

OL 

9,9556 

00 

3 

8466 

02 

2,7i0E«03 

3. 7146.02 

5»6S6E 

01 

3,2896 

00 

3 

8796 

02 

2,6076*03 

3.3606.02 

5t63jE 

01 

4 t B64£*Ql 

3 

8636 

Og 

2 0 0366*0 3 

B. 6916.02 

5»ias£ 

01 

1.2646 

00 

3 

896E 

02 

2,6S0£*t)3 

2, 6266*02 

$»65:iE 

01 

7,3946- 

01 

3 

9036 

02 

3, 096E®03 

2,8772-02 

5#^8iE 

01 

2,5926 

00 

3 

9296 

02 

2,6266-03 

3.076E»02 

5.70aE 

01 

2,0152 

00 

3 

9506 

02 

2 ,fi05E»03 

3.020E.02 

5.776E 

01 

6.515E 

00 

4 

OISE 

02 

2,7576*03 

2,7976.02 

S,07&£ 

01 

9.S95E 

00 

4 

1116 

02 

2,665E*03 

1.8536*02 

6,0795 

01 

l,689g 

01 

4 

280E 

02 

2,4516*03 

4,1386*02 

6.22JE 

01 

1.1526 

01 

4 

3956 

02 

2,9786*03 

3,3466*02 

6 , 46qE, 

-01 

2,1026 

01 

4 

6056 

02 

2,9966*03 

3.4826*02 

6 t 505£ 

01 

2,835£ 

00 

4 

6336 

02 

3,1326*03 

3.301E.02 

6 # 5 OqE 

01 

2.906E- 

01 

4 

636E 

02 

3.241E-03 

3 ,3466*02 

6,529E 

01 

1,4046 

00 

4 

6516 

0 2 

3,2356-03 

3,3276.02 

6t99sE 

01 

1,2686 

01 

4 

77ee 

02 

3, l 0 1E*Q3 

2.493E-02 

6*76aE 

01 

4.738E 

00 

4 

8256 

02 

3,0716*03 

2.24BE.02 

6.539E 

01 

5,0216 

00 

4 

675£ 

02 

3,0UE*03 

U7O0E.02 

6 f 91iE 

01 

4.0586 

00 

4 

9166 

02 

2,9436-03 

1,4336*02 

6,97 2 E 

01 

3.0226 

00 

4 

946E 

02 

2,9316*03 

J.231E.02 

7t067E 

01 

4.0026 

00 

4 

9866 

02 

2,8755*03 

9.331E.03 

7,llOE 

01 

l,S76£ 

00 

5 

0026 

02 

2,0576*03 

8,5026*03 

7.263E 

01 

4,8406 

00 

5 

0506 

02 

2,602E*03 

6,4326*03 

7 o270E 

01 

3.896g. 

‘01 

5 

0546 

02 

2,7845*03 

8,9O6E*03 

7.353E 

01 

1 ,S07E 

00 

5 

0696 

02 

2. 6746*03 

3.471E.03 

7.354E 

01 

2.262E" 

*03 

5 

0696 

02 

2,6786*03 

3,4576*03 

7^«6E 

01 

7,8316- 

‘01 

5 

0776 

Oz 

2. 7076-03 

4.1606*03 

7 i 77 IE 

01 

2.2146 

00 

5 

0996 

02 

2,833E*03 

0,4 7 06*03 

8,l6iE 

01 

2,7446 

00 

5 

1276 

02 

2,7626*03 

6, 4O7E.03 


01 

1.1586 

00 

5 

138E- 

02 

2 ,706E*03 

8.0766-03 

8.728E 

01 

4,926g« 

01 

S 

143E 

02 

2,750E*03 

6.7556*03 

8.729E 

01 

0,000 


h 

1436 

0 2 

2,750E-03 

6.75SE-03 
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READ I MG a 0063 BLOCK * -71 TIME s 192, 959 MACH 6,9 PT a 9?6,?99 TT s 29VB,i 


PACE 7 


RAMJFT l-ERFOHMANCt 


tNGI .E PERFORMANCE 


inlet 


CALCULATED THtTUSti*i»ioi B «* ttl f ., r 


(LBF ) 

MEASURED THRUST,,,,,,,,,,,,, 

..... 1 046 , 

(L$F) 

CALCULA1F.0 specific IMPULSE 


(L6F-SEC/LUM) 

(LBF-SEC/LBM) 

MEASURED SPECIFIC IMPULSE, 

•■•at 1693, 

CALCULATED THRUST coefficient,,.,,. 

of§ai 0*4030 

' ^ W i w v u w * V v 4 

measured thrust COEFFICIFNT,, 

0.9635 



REGENER AT IVE-COOLEO ENGINE performance 
CALCULATED 


STREAM THRUST 


ai i 7669, 

( L8P ) 

*£T TK»USTf ## .. 


« • t 1369 # 

ILEF ) 

SPECIFIC IMPULSE*#*## 


JM l& 16 t 

(LHf iSFT/LRMl 

thrust COEFFICIENT.,, 


... 0.4447 

y WO' UDT 4 


ancle OF attack O.Ogfl (DEGREES) 

MASS FLOV, RATIO, 0,9897 

ADDITIVE DRAG COEFFICIENT... 0,0005 

LIMITING PRESSURE RECOVERY EFFICIENCY,,.. 0.1628 

DELIA PT2 0.1987 (PSD 

TOTAL PRESSURE RECOVERY » SUPERSONIC . . . » • 0.3806 
TOTAL PRESSURE RECOVERY • SUflSONIC , 0.1652 
INLET PROCESS EFFICIENCY • SUPERSONIC, , . . 0,6007 
INLET PROCESS EFFICIENCY - SuBSOMc.,.,.. 0.9090 
KINETIC ENERGY EFFICIENCY • SUPEkSONIc , , . 0.V92B 
KINETIC ENERGY EFFICIENCY • SUBSONIC. .... 0,6901 
ENTHALPY AT PO ■ SUPERSONIC,,..,,,,,.,,., -2.36 (BTU/LBM) 

ENTHALPY AT PO - SUBSONIC..,,,.,,.,,,,,,, 31.87 (BTU/LBM) 


MOMENTUM AnO FORCES 


INLET FRICTION CPAS*##... 


M 136 t 3 

(LBFJ 

INLET MOMENTUM CHANGE,*, tilfnf . 


• # t»9£4 f 6 

(LSF 

COMBLTsTOR FRICTION DRAG....,.,, 


g« 327*6 

<L0FJ 

COMBUSTOR STRUT DRAG., 


»o 0*81 

(L8P) 

CUK6UST0R MOMENTUM CHANGE# • f f , ■ 


*• 7/6* 

aerj 

(LBF) 

NOZZLE FRICTION DRAG., , 


*• 51*00 

NOZZLE STRUT DRAG.,... 


#• b f oo 

(L0FJ 

NOZZLE MOMENTUM CHANGE,,.,,..,. 


t* 1408* 

(LBF3 

NOZZLE pressure integral. . . . . . • 


•* 1459* 

f LBPl 

EXTERNAL FRICTION DRAG,....,,,. 


• • 52 1 87 

\ i* c*r 4 

( LBF 3 

external pressure integral,,.,, 


a « » 1 260 f 

( LBF 3 

total EXTERNAL qrag..,« 


a* *1313* 

t LBF} 

TOTAL STRUT DAAGa.*... ....*„* ■ 


$t 0#6J 

{ lrf ) 

CAVJTv FORCE , 


, a »10i 1 « 

V tO" t 

(L8F3 

CALCULATED LOAD CELL FORCE.,,,, 


#l *1064* 

(LSF3 

MEA8URED LOAD CELL FORCE,,..,,. 



VL'Or / 

f t HF \ 

FUEL VACUUM SPECIFIC IMPULSE 

0,0* 

o,o» •iso f at B 


. COMBUSTOR 


FUEL-AIR RATIO..,..,,, ,,,,,,,, 0.0229 

EQUIVALENCE RATIO.,,,,, 0.799 

COMBUSTOR EFFICIENCY,.,,,,,,,,,,,,,,,,,,, 0,757 

TOTAL PRESSURE RATIO,,,,,,,,,,,,,,,. 0,1360 

COMBUSTOR EFFECTIVENESS..., 0.7150 


INJECTOR DISCHARGE COEFFICIENTS 0,8939, 0,7239, 0,7703, 0 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS,,,, 0,9510 


NOZZLE COEFFICIENT > CT. a.,.,,,,., 0,8756 

PROCESS EFFICIENCY,,,,,,,,,.,,,,,, 0,8761 

KINETIC ENERGY EFFICIENCY,..,..,,.,.,,,.. 0,8900 


STATIONS 


NOMINAL COWL LEADING EDGE, 39,889 
SPIKE TRANSLATION,.,, 0,3198 

INLET THROAT,,,, 90,900 

COWL LEADING EOGC 35.199 

NOZZLE SHROUD TRAILING EOGE, ,,,,,,,,,,,,, 73,539 

NOZZLE PLUG TRAILING EOGE, 67,291 

STRUT LEADING EDGE.,,.,, ,«,,, 56,956 

STRUT TRAIHN6 EDGE 65,055 

COMBUgTOR EXIT.,.,. 65,055 


(IN) 

INJECTOR 

FUEL INJECT0K8 
STATION 

(INI 

U 

40,9(0 

UN) 

IB 

41,300 

(IN) 

1C 

49,3(0 

(IN) 

Ha 

48.775 

CIN) 

2C 

46,250 

(IN) 

3A 

59,065 

(IN) 

38 

56,250 

(IN) 

4 

49,8(0 


VALVE 

A 

S 

D 

E 


7033 
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t = 216,75 sec. 
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PAGE. I 


RtAOiNG » 0l)o3 BLOCK e h& 0 216. 75“ macn 6,u PT a <i25.7<49 T1 * 2980,6 

ram J fcT PERFORMANCE 

SUMMARY REPORT 


3 /oj/?jr 


P T H GAMMA MOL*T SONY MACH vEL 


WIND TUNNEL 

X 

0 

5 








0.000 925,749 

296 1 

665 

«2 ( 

7<U) 

1.29U5 

26 

.632 

2579 



0,000 0,483 

402 

• 32 

• &( 

97) 

1,3967 

26 

.831 

985 

s.qvB 

5909 

SPIKE TIP vs 

2 

v 

4 








0.60c 22.512 

2*0 0 

665 

«2C 

7<JU 

1.29«« 

28 

.031 

2579 



0,600 20,346 

29J2 

644 

• 7 ( 

770 

1,2905 

28 

• 631 

2552 

0,397 

1014 

WIND TUNNEL 

3 

0 ' 

C 








0.000 925,749 

2961 

665 

0 2 ( 

701) 

1.2995 

26 

,632 

2579 



0.000 0,474 

400 

*33 

.0( 

98) 

1.3987 

26 

• 831 

963 

6,015 

5911 

SPIKE TIP Ng 

4 

0 

0 


1 






0.600 22,512 

2960 

665 

• 2( 

791) 

1,2*44 

28 

,631 

2579 



0,60o 20,407 

2914 

645 

* 3 C 

772) 

1 1 £96 5 

26 

.631 

2553 

0,392 

999 

INLET THROAT 

5 

0 

4 








40,40o 355,200 

2929 

649 

i6< 

778) 

1.2961 

28 

,831 

2559 



40,400 19,726 

1444 

" 226 

• if 

55?) 

1,3522 

26 

.631 

idSS 

2,502 

4593 

INLET URNRSk 

6 

0 

3 





% 



40.400 355.200 

2929 

649 

• 6 C 

778) 

1,2961 

28 

.631 

2559 



40.400 16.936 

1366 

2U 

1 2 ( 

iui) 

1,3555 

28 

.831 

1801 

2.59A 

4673 

INLET DNNRSK 

7 

0 

4 






r * 


40.400 152,317 

2929 

649 

• 6 ( 

778) 

1,2961 

28 

,831 

2539 



40.407) 130. 6S3 

2628 

619 

ilC 

7«<0 

1.2992 

26 

.631 

2517 

0,090 

1234 

CON8U STOR 0 

8 

1 

21 








40.410 295,126 

2893 

652 

•sc 

7qB) 

1.2983 

27 

.602 

2601 



40,41o 15,599 

1403 

213 

• 2( 

382) 

1 ,3556 

27 

.601 

1851 

2.535 

4688 

COMBUSTOR 8 

9 


21 








4U298 5*0,964 

656 

• 2< 

80’)' 

1,3019 

26 

♦ 478 

2630 



41.398 19,993 

1$*>9 

268 

• 0( 

«2‘l) 

lo348t 

26 

• 478 

1993 

2.209 

4403 

COMBUsTOR 0 

10 

3 

21 








41.308 831,010 

2788 

656 

• 1C 

797) 

1.3038 

26 

,436 

2615 



41.308 20,042 

1526 

264 

• 3 < 

4l2) 

1.3508 

26 

,435 

1969 

2,23* 

4400 

COHBU$TOR 0 

U 

4 
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41.373 229,460 

2781 

655 


795) 

1,3041 

26 

• 429 

2612 



41,373. 20.344 

1531 

272 

• 6* 

«1«) 

1,3506 

26 

,429 
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2,221 

4380 
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12 

5 

21 








41.500 225,220 

2778 
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• 3 { 

79 B) 

1,3042 

26 

.426 

2611 
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1572 

28S 

>0( 

« 2 8) 
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26 

.426 

1997 

2.155 

4305 
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n 

6 
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42.46o 195.693 

2790 
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• 3 ( 

797) 

1*3034 

26 

• 457 

2614 



42.46o 30.724 

1778 
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• 9 ( 

«08) 

1.3386 

26 

,456 

2115 

1,872 

3960 
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14 

7 
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44.Q9J 137.047 

3395 

639 

• 4 ( 
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1.2749 

27 

.156 
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2799 
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• 3f 
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1.2948 

27 
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2576 

1.219 

3140 

COMBUSTOR 0 

15 

8 
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44.310 135,866 

3414 
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*7< 
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1,2739 

27 
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633 

• 6 ( 
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1,2725 
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.226 

2827 
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46,25o 125,169 

3021 

643 

• 5( 

9&8) 

1.2942 

23 

.939 

2850 



46.250 64.009 

2587 

467 

• 9(, 

.813) 

1,3065 

23 

.940 

2651 

1 .052 

2790 


S M/A * A/AC HljPTK M IVAC Phi ETAC 
l .81 X 0. X321S 33.392 0,9062 6259 12,136 187.3 

2,060 0,13219 33.392 0,9062 6192 2.084 105,4 

1.011 0,13057 32.982 0,9062 6179 11,993 107,3 

2,068 0.13057 32,902 0,9062 6179 2,028 167.4 

1.872 1.17028 33.392 0,1114 5329 03.525 159.6 

1,072 1,06309 33,392 0,1225 5301 77,261 161.2 

1,930 1.06389 33,392 0,1225 5301 20,403 161.2 

1,952 1,17023 33,508 0,1114 5328 05.554 159, C 0.12 0,07 

2,031 1.16056 33.621 0,1112 5170 00,774 153*8 0.24 0,04 

2,024 1.1809J 33,621 0,1112 5168 80,7«3 153.7 0.24 0,01 

2.024 1,18223 33,621 0,1110 5156 80,463 153.3 0,24 0,00 

2.025 1,16224 33,621 0,1110 5132 79,093 132,6 0,24 0,00 

2.036 1,17116 33,621 0,1121 5020 72.069 149.3 0.24 0,02 

2.106 1,13041 33,621 0,1161 4966 55,159 140,3 0,24 0.60 

2.107 1,12070 33,621 0,1163 4902 54.012 140,2 0.24 0.62 

2.109 1,12421 33,621 0,1166 4968 51,304 147,8 0.24 0,66 

2.109 l, 12 ise 33,621 0,1168 4960 51,275 147.7 0.24 0.66 

2,203 1,07073 33,974 0,1239 4979 46,423 146.6 0,61 0,19 
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46.Uo 

115*368 

3462 
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U2727 

24 
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2994 








46.110 

64*547 

3049 

071, 907) 

1.2667 

24 

• 433 

2826 

0.901 

2772 

2*320 

0.92789 

33.974 

0,1430 


COKBUsTOfi 

0 

23 

16 6 












46.773 

105*887 

3143 

636,40116) 

1.2899 

21 

.665 

3049 








48,773 

5ig£95 

2668 

440, 5 ( 9j9) 

1.3056 

21 
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2826 

1,0? 1 
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0,86420 

34.353 

0,1552 
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0 

24 
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46,783 
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•1,2698 

21 
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49.313 
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3276 
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1.2034 

21 

,615 

3097 








49,313 

47.350 

2737 

4 1 6 , 0 ( 9 S J) 

1,3014 

21 

.817 

2849 

1,160 

3304 

2.519 

0.80718 

34,353 

0*1662 


COHBU 3 TOR 

0 

26 

19 4 












50,723 

96*611 

3591 

626,30286) 

1.2677 

22 

.126 

3198 








50.723 

36*394 

2937 

354,40325) 

1,2903 

22 

• 132 

2916 

1.259 

3674 

2.548 

0,69794 

34,353 

0*1950 


COHfiUgTOR 

0 

27 

20 4 












52.623 

89*200 

3838 

611.50 300) 

1.2539 

22 

• 39 1 

3369 








52,623 

27*712 

2996 

250,30042) 

1.2845 

22 

,406 

2922 

1.049 

4204 

2.569 

0,56385 

34*353 

0,3379 


COHBUgT OR 

0 

28 

21 ' 3 












53.323 

88.329 

38S7 

608,6038?) 

1*2527 

22 

• 417 

3274 








53.323 

25*570 

2967 

235,30031) 

1.2851 

22 

*433 

2907 

lo<l67 

4323 

2.571 

0*54000 

34.353 

0,2400 


COPBUfiTOR 

0 

29 

22 4 












54.073 

86.757 

3893 

604,60401) 

1,2505 

22 

a 461 

3263 








54.073 

23.114 

2944 

206,50021) 

1,2652 

22 

*479 

2893 

1»5«5 
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26.276 
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22 
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1,61** 

4617 
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0,40207 

34*353 

0,2702 
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55.760 

83.925 

3944 

596,7O"20> 

1,2472 

22 

#531 
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55.760 

18*922 

2882 

150, 7C 995) 
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,553 
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2.579 

0.45257 
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0*2964 
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1,2155 
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3396 








56,256 
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23 

*072 

3055 
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2.622 

0,36452 

34*353 

0*3679 
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56.313 ' 

76.456 

3997 

594,3O4<|0) 

1,2435 

22 

.589 

3307 








So. 313 

13,697 

2783 

85. 2C 9 5 5) 

1,2689 

22 

.616 

2808 

1.797 

50*17 

2.590 

0.36349 

34*353 

0*3690 


combustor 

0 

34 
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56.453 

76,264 

4004 

593,704«3) 

1,2430 

22 

• 597 

3309 








56,45s 

13.568 

2783 

82. 2t 956) 

1,2687 

22 
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1,603 

5059 

2*590 

0.36086 

34,353 

0,3717 


COPBUgTOR 

0 

35 

28 7 












56.533 ’ 

66,764 

4372 

593.40586) 

1,2173 

22 

.976 

3394 








56.533 

17,502 

3385 

146,0(1 183) 

l,26lt 

23 

.049 

3034 

1,559 

4732 

2.619 

0,36492 

34,353 

0.3675 


COMBUSTOR 

0 

36 

29 1 3 












56,813 

67.792 

4352 

592,30578) 

1 d 2 1 69 

22 

.958 

3389 







H-* 

56,613 

16,987 

3334 

133.7C 1 163) 

1,2634 

23 

*028 

3016 

1.580 

4790 

2.617 

0,36372 

34*353 

0,3688 


CORBUsTOR 

0 

37 

30 4 . 












57.039 

69.719 

4293 

591,40555) 

1,2233 

22 

,899 

3377 








57.039 

lo.l54 

3222 

116,00120) 

1,2667 

22 

• 959 

i/975 

1.64B 

4674 

2,611 

0,36303 

34,353 

0,3695 


PCJMTM R JvAC PHI EtAC 
«9fti 96,903 196 , b u,61 0,19 
5139 «3,05e 151,5 0,61 0,29 
5191 “2,967 151,5 0,61 0,30 
5291 39,970 155,7 0.01 0,39 
5910 91,395 157,5 1,00 0,21 
5912 91,399 157,5 1,00 0,22 
5593 01.950 161,9 1,00 0,25 
589) 39,289 170,0 1,00 0,35 
6177 36.83S 179.8 1,00 0,03 
6240 36,328 181.6 1.00 0,44 
6324 35.366 184,1 1,00 0.45 
6399 34,580 166,3 1,00 0.45 
6460 33.224 166.6 1,00 0,47 
6679 26,431 194,4 1,00 0,62 
6603 28,511 194,6 1,00 0,49 
6694 28,374 194,6 1,00 0,49 
6700 26.034 195,0 1,00 0,61 
6719 27,075 195.6 1,00 0,60 


6733 27,497 196,0 1,00 0,50 
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A/AC 

MJKTH 

Q 
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PHI 

ETAC 

2,592 

0,3574! 

34,353 

0,3753 

6765 

26,448 

196.9 

1.00 

0,52 

2.494 

0,35613 

34,353 

0,3777 

6777 

31,354 

197,3 

1.00 

0.31 

2.632 

0,36746 

34,353 

0.3850 

6759 

25.778 

196.6 

1.00 

0.73 

2.625 

0,37744 

34,353 

0,3553 

6745 

26.931 

196.3 

1.00 

0,70 
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34,353 

0.3709 

0719 

23.04! 
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2.7720 
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6,960 

297.7 
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2.696 

0.06924 

34,353 

1.9371 

8197 

7.179 

236,6 

1.00 

0,91 
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X DORAG ’ CORAG CF HC 


4 

.04oE 

Oi 

1.364(1 

02 

i 

3<>«e 

02 

2.tE9E®03- 

5 

•214£*02 

4 

*0«lE 

01 

2.267EC 

‘01 

i 

366E 

0 2 

2,U066«l)S 

4 

.2945*02 

a 

rl3oE 

Oi 

2.1615 

01 

1 

6826 

02 

2.5426.03 

5 

.0025*02 

4 

• 13tE 

Oi 

2p299Ep 

01 

1 

585E 

02 

2,33«6-03 

5 

.3006*02 

a 

.137E 

Oi 

U447E 

CO 

i 

5>99E 

02 

2,3076-03 

b 

.4015*02 

4 

« J5 0 E 

Oi 

2.0035 

00 

1 

627P 

0? 

2,3216-03 

5 

♦ 7256*02 

4 

♦ 24 6 E 

Oi 

2.0475 

01 

1 

B32E 

02 

2,3946-03 

6 

t St>0E»02 

4 

.409E 

Oi 

3.1015 

01 

2 

1426 

02 

2,5406-03 

9 

0 1 125*02 

4 

0 43iE 

01 

3.6745 

00 

2 

1816 

02 

2,8426-03 

0 

.2025*02 

4 

• 4 8 Q E 

oi 

6.970& 

00 

2 

2706 

02 

2.8546-03 

0 

♦ 2nE«02 

4 

,40iE 

oj 

1,424s- 

‘01 

2 

2726 

02 

2, 8706-03 

0 

®22OE**0 2 

4 

»625£ 

Oi 

2.603E 

01 

2 

5326 

02 

1,1456-03 

7 

o6446«02 

4 

♦ 026E 

01 

i.70QE«Ql 

2 

53«E 

0? 

2,7946-03 

6 

.6045*02 

4 

c73jE 

01 

1.617E 

01 

2 

6966 

02 

2,7586-03 

0 

• 6t>6£a 02 

4 

.7335 

oi 

3,8656® 

Oi 

2 

6996 

02 

2.8666-03 

6 

o332EpQS 

4 

• aits 

01 

1.1966 

oi 

2 

8146 

02 

2.8456-03 

6 

.2645*02 

4 

t877E 

01 

i.ooee 

01 

2 

9146 

02 

3.1296-03 

7 

ti72Eo02 

4 

.0785 

01 

1.S05E- 

01 

2 

9166 

02 

2.8266-03 

7 

.9025*02 

4 

♦ 93 JE 

01 

7,7176 

00 

2 

99JE 

02 

2,7776-03 

7 

•6bQE«02 

5 

.07 2 E 

Oi 

1.9726 

01 

3 

1906 

02 

2,7276-03 

6 

,7925*02 

5 

.20*25 

01 

2.769E 

01 

3 

6676 

02 

2,7366-03 

5 

. 446E»G2 

5 

.332* 

01 

6,<I87E 

00 

3 

S32E 

02 

2,029£»O3 

4 

*99ee*o2 

5 

.4075 

01 

9.6766 

00 

3 

6296 

02 

2,8056-03 

4 

,6845*03 

5 

» 403E 

01 

9,5306 

CO 

3 

7246 

02 

2,7916-03 

4 

.3395*0 2 

5 

.576? 

01 

t.iaat 

01 

3 

6366 

02 

2,7636-03 

4 

•092EoO£ 

5 

.626E 

01 

3,6816 

CO 

3 

873E 

02 

2,7426-03 

3 

.7155*02 

5 

» 6 3 1 E 

Oi 

5,0706® 

‘Oi 

3 

8796 

02 

2.9116-03 

2 

.9035*02 

5 

.6455 

01 

1,4236 

00 

3 

8936 

02 

2,7186-03 

3 

•1325*03 

5 

»t53E 

01 

8,38<*£o01 

3 

9616 

02 

3,217g-03 

i 

.1095*03 

5 

» 68 j E 

01 

2 #940E 

00 

3 

9316 

02 

2,8986-03 

3 

. 4Q0E*O2 

5 

• 70aE 

01 

2.2725 

00 

3 

9336 

02 

2,8776-03 

3 

.3245*02 

& 

• 77ftE 

oi 

7.379E 

00 

4 

027E 

02 

2,8196-03 

3 

.0065*02 

& 

.8786 

01 

1-0702 

01 

4 

I35e 

02 

2.&06E-03 

2 


6 

• 079E 

oi 

1.0905 

01 

? 

325E 

02 

2,4566-03 

a 

.4275*02 

6 

• 22lE 

0 1 

1.3125 

01 

4 

9566 

02 

3,0106-03 

3 

.6375*03 

6 

tflftsE.' 

01 

2.3652 

01 

4 

694E 

02 

3.0296-03 

3 

•8b0E«02 

6 

.iOSE 

01 

3.2235 

00 

4 

7276 

02 

3,1976-03 

3 

•6b06»02 

6 

• 50QE 

01 

3.3326- 

01 

4 

7306 

02 

1,3346-03 

3 

«694E»02 

6 

• 529E 

01 

1.7075 

00 

4 

747E 

02 

3.333E-03 

3 

.6/35*02 

6 

.6956 

01 

1.436E 

01 

4 

891E 

02 

3,2406-03 

-B 

,7005*02 

6 

»76 2 E 

Oi 

5.2765 

QO 

4 

9436 

02 

3.2156-03 

2 

•4225*03 

6 

.839E 

01 

5.5245 

00 

4 

999E 

02 

3.1616-03 

i 

.0555*02 

6 

,91iE 

Oi 

4.399E 

00 

5 

0436 

02 

1,1186-03 

i 

.4975*02 

6 

.9726 

Oi 

3.25 oe 

00 

5 

8756 

02 

3.089E-03 

1 

.2795*02 

7 

.O67E 

01 

4.298S 

00 

5 

1186 

02 

2.0406-03 

9 

• 7 ME«03 

7 

tlloS 

01 

1 *6905 

00 

5 

1356 

02 

3,0266-03 

6 

.9345*03 

7 

.263E 

Oi 

5.2365 

00 

5 

1876 

02 

2,9796-03 

6 

.8195*03 

7 

• 27eE 

01 

4 , 239g»« 

01 

5 

192E 

02 

2,9646-03 

6 

.2^65*03 

7 

.3536 

01 

i • 707E 

00 

5 

2096 

02 

2.8906-03 

4 

.1065*03 

7 

.JSflE 

Oi 

2,690£« 

03 

5 

2096 

02 

2,8906-03 

4 

. 0935*03 

7 

.4866 

Oi 

1.0&3E 

00 

5 

2196 

02 

2,9396-03 

5 

.7b55*03 

7 

.77lE 

01 

2 . 655E 

00 

5 

2456 

02 

3,0036-03 

9 

•166Eo03 

0 

« i6jE 

01 

3 , 007£ 

00 

5 

275E 

02 

2,9336-03 

6 

.0045*03 

6 

.««at 

Oi 

1.274£ 

00 

5 

2886* 

02 

2,8876-03 

5 

• 5655*03 

6 

♦ 72flE 

01 

5.5005* 

01 

5 

29«f 

02 

2,9236-03 

7 

•42?E*03 

6 

.7296 

01 

0.000 


S 

29UE 

op 

2.9236-03 

7 

.4315*03 


°vj 

Cr? 
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RAMJET* PERFORMANCE’ 


ENGINE PERFORMANCE 


inlet 


CALCULATED THRUST,,,. 


(lsf; 

MEASURED THriUdT'f 


(LBF) 

CALCULATED SPECIFIC IMPULSE..,.,... 


(L6F-SEC/L8M3 

(L8F-8ECYL8M) 

MEASURED SPECIFIC IMPULSE,,,,.,,. , , 

• i i ft m 1 Obo g 

CALCULATED THRUST COEFFICIENT...... 

i f ■ i * p w i 

0'62tt; 

MEASURED thrust coefficient,,,,,,,, 

91 M« 0,57^0 



REGENERA TIVE-COOLEP E N t>INE PERFORMANCE 
CALCULATED 


STREAh THRUST.,,,,,,,,,,.,,,, ,,,,,, 62b5, 

NET Thrust <»02s f 

SPECIFIC IMPULSE ,,,,,,,, 2109. 

tHRUSr COEFFICIENT,,, 0,6584 


TLBP) 

UBF) 

CL0F»3EC/L8M) 


ANGLE OF ATTACK 0,000 (DEGREES) 

MASS FLOh RATIO,, 0,9802 

ADDITIVE DRAG COEFFICIENT,.,.,.,,,,, 0,0004 

LIMITING PRESSURE RECOVERY EFFICIENCY,,, • 0,1422 

DELTA PT2, ,,,., 0,1474 (PSD 

TOTAL pressure RECOVERY - SUPERSONIC,,,., 0.3847 

TOTAL PRESSURE RECOVERY - SUBSONIC, 0.1445 

INLET PROCESS EFFICIENCY • 8UPER30MC.... 0.8934 

INLET PROCESS EFFICIENT * SUBSONIC 0,9080 

KINETIC ENERGY EFFICIENCY • 6UFENS0MC,,, 0.9378 
KINETIC energy EFFICIENCY * SUBSONIC,.,,, 0,8688 
enthalpy at po - supersonic. -4.98 tbtu/lbm) 

ENTHALPY at PO • SUBSONIC Ml. 29,49 (BTU/L0M) 


MOMENTUM And forces 


INLET FRICTION ORaG,, 


M 1 36 * a 

CL8F) 

INLET MOMENTUM CHANGE....,,^ 

* IT * 1 - - 

0« <>927*7 

CLBF) 

COMBUSTOR FRICTION DRaG,,...„. 


•• 336*3 

(L6P$ 

COHBU3TOR STRUT DRAG. fl *«».., t f 



(L8F) 

COM8U3 TOR momentum change,,,.. 

!"!!!***! 

*• 

M 1386 , 

(UBF) 

(U8F) 

nozzle FRICTION DRAG.,,., 


** 56*70 

NOZZLE STRUT DRAG., 


” 0 ; 0 6 

tt8F) 

NOZZLE MOMENTUM CHANGE 


t« 1482, 

’(UBF) 

(LBF) 

NOZZLE PRESSURE INTEGRAL 


•• 1 539 • 

EXTERNAL FRICTION ORAG 


•• 5« f 75 

(UBF) 

EXTERNAL PRESSURE INTEGRAL,,,, 

* 

»• *1271. 

(UBF ) 
(UBF) 
(UBF) 

TOTAL EXTERNAL DRAG,,,, 


«* •1325. 

TOTAL STRUT ORAG. 


a « e.50 

CAVITY FORCE, .....a........,,. 


§ 9 <*1263* 

(UBF) 

calculated load cell force,... 


* • 8 . 

(UBF) 

MEASURED load cell force 


• ao u. 

nun 

FUEL VACUUM SPECIFIC IMPULSE 

0*0# 

0*0* *160#9# 


COPbUSHR 


FUEL-AIR RATIO,,,,,....,,,..,,.,,,,.,,,,, 0,0288 
EQUIVALENCE RATIO, ,,,,,,,,, 1,004 

COMBUSTOR EFFICIENCY... 0,906 

TOTAL PRESSURE RATIO..,, 0,1496 

COMBUSTOR EFFECTIVENESS 0.6234 


INJECTOR DISCHARGE COEFFICIENTS 0.6454» 0,7328, 0.7680, 0,7376 

NOZZLE 

V4CUUM STREAM THRUST COEFFICIENT • CS,,,, 0,9328 


NOZZLE COEFFICIENT . CT., 0,8500 

PROCESS EFFICIENCY,, o ,6189 

KINETIC ENERGY EFFICIENCY,.,,,,,. 0,6473 


STATIONS 


NOMINAL CONL LEADING EDGE,. 
8PIKE TRANSLATION,,.,,,,,.. 

INLET THROAT, 

COML LEADING EDGE,, 

NOZZLE SHROUD TRAILING EDGE 
NOZZLE PLUG TRAILING EDGE,, 
STRUT LEADING EDGE.,;.,,,,. 
STRUT TRAILING EDGE..,..,,. 
COMBUSTOR EXIT,,,.,.,.,,,,, 


34,684 

CIN) 

INJECTORS 

FUEL INJECTORS 
STATION 

VAUvE 

0,3129 

(INI 

U 

40,400 

A 

40i400 

(IN) 

IB 

41,296 

B 

35,197 

UNJ 

1C 

44,300 


73.53/ 

(IN) 

Ha 

48,773 

0 

87,289 

(IN) 

HC 

46,250 

E 

56.453 

(IN) 

3a 

54,063 


65.053 

(IN) 

3B 

56.240 


65,053 

(IN) 

4 

44,796 
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s UR time a 2«9.15>« MACK 6,0 PI s A72.999 TT * 2968,0 

RAMJET PERFORMANCE 



S U M v A R Y REPORT 


p 

T 

h 


G AM^A 

h 0 U * T T 

SOS v 

MACH 

vel 

S 

K/A 

w 

A/AC 

nuc tunnel 

i 

0 5 











0.000 672.999 

290 B 

667. 5C 

793) 

1.2943 

26.831 

2562 







O.oqo 0,267 

404 

•32, 1 ( 

97) 

1.3987 

26,631 

987 

5,994 

5916 

1,850 

0.06756 

17,054 

0,9055 

SP. IKE T IP «S 

2 

0 5 











0.600 11.350 

2988 

667. 

793) 

1.2941 

26,831 

2582 







0,60o 10.220 

2917 

646 .1C 

772) 

1.2963 

26,631 

2554 

0,403 

1034 

2.115 

0.06756 

17,054 

0,9055 

wiHO TUNNEL 

3 

0 0 











0,000 672,999 

2980 

667 ,5 C 

7<?3) 

1,2943 

28.631 

2582 







0,000 0,236 

399 

*33,2? 

96) 

1.3987 

26.831 

902 

6.033 

592} 

1.858 

0.06572 

1 b. 589 

0,9055 

SPIKE TIP NS 

4 

0 0 











0,600 11,350 

2986 

667 ,5 ( 

793) 

1,2941 

28,031 

2582 







D,60o 10,269 

2922 

t>47,5( 

77“) 

1.2962 

28,831 

2556 

0,391 

1000 

2.115 

0.06572 

16,509 

0,9855 

INLET THROAT 

5 

0 4 











60,600 189,760 

2926 

648, 7( 

775) 

1,2962 

28,63} 

2557 







«Q.60o 9,603 

1^16 

220 #5( 

350) 

1.3539 

28,031 

1816 

2,546 

4629 

1.915 

0,59795 

17,054 

0,1114 

INLET UPNHSK 

6 

0 3 











60,600 169.760 

2926 

648. 7C 

775) 

1,2962 

26,631 

2537 







60,600 8,622 

1360 

206. OC 

3J5) 

1,3572 

20,631 

1704 

2,636 

4707 

1.915 

0.54359 

17,054 

0,1225 

INLET DNNRSK 

7 

0 4 

* 










60,600 78,239 

2926 

648.7 C 

7?5> 

1,2962 

26,03} 

2557 







6 O.AO 0 67.256 

2626 

618, 7( 

746) 

1.2993 

26,63} 

25}6 

0,407 

1224 

1.976 

0,54359 

17.054 

0,1225 

COMBUsTOR 0 

8 

1 4 











60,610 169,270 

2926 

648 , 6 ( 

775) 

1.2962 

28,631 

2557 







60,61o 9,815 

1^17 

220. 8( 

350) 

1.3538 

20,63} 

1M9 

2.594 

4027 

1,915 

0.59787 

17,004 

0,1114 

COMBUsTOR 0 

9 

a 3 











61,310 166,227 

2*17 

646, i< 

772) 

1.2965 

28,631 

2554 







61,310 U.U61 

1566 

260, 4{ 

390) 

1,3455 

28,63} 

1906 

2.305 

4393 

1.931 

0,59094 

17,054 

0,1112 

COMBUsTOR 0 

10 ' 

3 3 











#1,375 165,866 

2916 

645,8 { 

772) 

1,2965 

20,831 

,2553 







61,375 1 1,590 

1577 

263.4? 

393) 

1,3449 

28,831 

19U 














2.287 

4375 

1.932 

0.59984 

17,054 

0,1110 

COMBUgTOR 0 

n 

4 2 











41,500. 141,040 

2913 

645, 3f 

772) 

1,2965 

20,83} 

2553 







41,500 11,851 

1599 

269,3? 

399) 

1,3437 

26,631 

1925 

2.254 

4336 

1.934 

0,59990 

17,004 

0,1110 

COMBUsTOR 0 

12 

5 5 











42,46o - 122.309 

2900 

640.9C 

7fc7) 

1.2970 

28,03} 

2947 







42.460 ' 12.805 

1681 

291, 6 ( 

« 2 l) 

1,3396 

20,831 

197} 

2,121 

4}B1 

1,943 

0,59409 

17,054 

0,1121 

COMBUsTOR 0 

13 

6 4 











44,095 112,474 

2069 

631.6C 

768) 

1,2979 

26,63} 

2534 







44,09 S 12.676 

1693 

294, ec 

424) 

1.3391 

20,031 

1977 

2,077 

4106 

1.945 

0.57367 

17,054 

0,116} 

COMBUsTOR 0 

14 

7 4 











44,310 111,439 

2865 

630 , 4 ( 

757) 

1,2981 

28,83} 

2532 







44,310 12.708 

1695 

2R9.4C 

425) 

1,3390 

20,831 

1976 

2.069 

4094 

1.945 

0.57266 

17,054 

0,1163 

COMBUSTOR 0 

15 

8 4 











44,600 108.625 

2056 

6S7.7C 

7 S 4) 

1,2964 

20,031 

2529 







44,800 12.626 

1704 

297. VC 

427) 

1,3386 

28.031 

1983 

2,040 

4063 

1,946 

0.57044 

17,054 

0,1167 

COMBUsTOR 0 

16 

9 4 











44,810 108,567 

2356 

627, 6C 

75«) 

1,2984 

28.031 

2529 







44,610 ‘12,630 

1704 

297.9C 

«27) 

1.3365 

26,031 

1904 

2,046 

4062 

1,946 

0,57045 

17,054 

0,1167 

COMBUsTOR 0 

17 

10 4 











66,260 97,966 

2633 

629 ,6 C 

7«S> 

1.2991 

26,631 

2519 







46,260 12.388 

1718 

301.7C 

431) 

1.3379 

20,631 

1991 

2,006 

3995 

1.951 

0,53730 

17,054 

0,1239 

COMBUgTOR 0 

U 

11 4 











“7,310 90,061 

2»17 

616. OC. 

.743) 

1,2996 

28.031 

2513 







«7,31o l 1,570 

1715 

300, 8C 

43O) 

1.3381 

28.83} 

1989 

1.997 

3972 

1,955 

0,50001 

17,054 

0,1332 


MOM t M 0 IVA(, 

3199 6,212 167,6 

3126 1.08b 183,6 

3113 6,067 187.7 

3113 1,022 167,7 

2733 63,013 160,3 
2759 39,760 161,6 
2759 10,362 161,6 
2732 62,969 160,2 
2656 60,690 155,6 

2668 60,779 155.3 
2636 60.650 156,6 
2566 36,599 151,5 
25S3 -36,603 169,7 
2569 36,636 169,6 
2537 36,015 166,6 
2537 36,006 166,7 
2511 33,362 167,2 


PHI 


ETAC 


2500 30,666 166,6 



READING s COoj 8I.CCK 8 134 TlpE ■ ?«9,15A MACH 6.0 PI b <172, 99S IT = 2968,0 


PAGE 2 






P 

T 

H 


GAMKA 

MUL.WT 

SONV 



C0*BUsUlF> 


0 

19 

12 H 







47.335 

69 

.907 

2017 

615.9C 

743) 

l t 2R46 

28,83) 

d5i3 



4 7 • 335 

U 

.563 

1715 

300, 6C 

430) 

1,3301 

28,83) 

1909 



COMBUSTOR 


0 

20 

13 5 







as. no 

85 

.322 

2806 

612, 7( 

7«0) 

1,2999 

28.83) 

2500 



48.Ho 

10 

• 602 

1693 

294. 6£ 

4 2 4) 

1 ,339 1 

28.83) 

1977 



COMBUST UR 


0 

21 

14 4 







40,705 

62 

.10“ 

am 

610, l( 

73 t ) 

1,3002 

28,63) 

2604 



40.705 

9 

.301 

1651 

283, 5C 

«13) 

1,3411 

26,831 

1954 



COMBUSTOR 


0 

22 

18 4 







49,3 1 5 

80 

.532 

2791 

606, S( 

7j5; 

1,3004 

28,83) 

2502 



<*9.315 

0 

.450 

1613 

273. 1C 

402) 

1.3430 

28.83) 

1933 



COMBUSTOR 


0 

23 

16 5 







sowas 

75 

.573 

2776 

603, 9( 

7jl) 

1,3009 

26,63) 

2496 



50.755 

6 

.696 

1535 

252. 2f 

383) 

1.3471 

26,831 

1060 



COMBUSTOR 


0 

24 

17 4 







52.625 

68 

.700 

2750 

598.5C 

726) 

1,3014 

26,83) 

2400 



52.625 

5 

♦ 007 

1455 

230.6C 

560) 

1.3516 

£8,63) 

1041 



combustor 


0 

25 

16 4 







53.355 

67 

.606 

2754 

597.3C 

725) 

1.3015 

26,83) 

2466 



53.325 

4 

.762 

1434 

22$,3C 

S5S) 

1.3528 

26.83) 

1029 



COM8U$T0R 
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MACH vEL s * /A A A/AC MOHTP 0 IVAC PHI 
1.996 3<?71 1.955 0,99945 17,054 0,1333 2500 30.620 196,# 

2,017 3986 1.958 0.46591 17.054 0,1429 2502 2e,67b 146.7 
2,069 0043 1.959 0,42846 17,054 0,1554 6516 26,918 147,5 
2,119 4Q95 1.960 0.40071 17,054 0,1662 2531 25,503 146.4 

2.221 4195 1.963 0,34152 17,054 0,1950 2558 22,265 150,0 
2,330 4290 1.967 0,27991 17,054 0,2379 2584 18,660 151,5 
2,359 4315 1,966 0,26847 17,054 0,2460 2591 18,002 151,9 
2.398 4347 1.969 Q,25jo7 27,054 0.2631 2600 17,096 152,4 
2,629 6371 1.970 0.23932 17,054 0,2782 2607 16,257 252,8 
2,059 6393 1.972 0,22470 17,05« 0,2963 2612 15,3«1 153,2 
2,561 4678 1.979 0.18102 17,054 0,3670 2640 12,599 154,0 
2,563 4480 1.979 0.18065 17,054 0.3690 2640 12,562 154,8 
2,567 4482 1,979 0,17915 17,054 0.3717 2641 12,479 154,6 
2,569 4464 1,978 0.18116 17,054 0,3675 2641 12,623 154,9 
2,576 6486 1.978 0.18056 17,054 0,3688 2642 12,593 lS4,9 
2,500 6491 1,978 0.18029 >7.054 0,3693 2663 12,582 155,0 
2.595 6500 1.977 0.17742 17,054 0,3753 2645 12,407 155,1 
2,608 «506 1.976 Q.17t>30 17,054 0,3177 2646 12.3«5 155,2 

2,590 4484 1,975 0.18243 17,054 0.3650 2637 12,714 154,6 
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00 

2 

400E 

Oo 

•3,7976 

02 

• U25CE 

03 

■ 6 

07 IE 

02 

•6 , 433E 

02 

3.0466 

03 

9,7076 

00 

5,0706*03 

9.707E 

00 

5,070E*03 



5 

5765 

01 

2. lose 

CO 

2 

102E 

00 

c3, 6936 

02 

•1.2/9E 

03 

• 6 

195E 

02 

“0.5936 

02 

3,1046 

03 

8,5026 

00 

0.UUUE.03 

0*5026 

00 

0,4408*03 

5 s 


5 

6265 

01 

1.94JE 

00 

1 

94 JE 

Oo 

•3,4046 

U2 

•1.2*26 

03 

• 6 

asiE 

02 

•6,6706 

02 

3,2096 

03 

7.851b 

00 

0,1096*03 

7,051E 

00 

4.1008*03 

3 CS 


5 

03 1 E 

01 

1 ,4626 

00 

1 

923E 

00 

•3,3996 

02 

• 1 * 2936 

03 

• 6 

257E 

02 

“6.670E 

02 

3,2166 

03 

5.915E 

00 

3,0926*03 

7,7796 

00 

4, 067E-03 



5 

64 5 e 

01 

1,4626 

CO 

1 

078E 

Oo 

•3,3876 

02 

•1,2976 

03 

• 6 

270£ 

02 

•6,0996 

02 

3,2346 

03 

5.9156 

00 

3,0926*03 

7.S97E 

00 

3.971E-03 

N Og 


5 

bSjl 

oi 

1.8536 

co~ 

1 

8536 

Oo 

•3,3796 

02 

■1,299E 

03 

• 6 

277E 

02 

■6. 7 l IE 

02 

3,2456 

03 

7 ,49 36 

00 

3.9176*03 

7,4936 

00 

3,9176*03 



5 

681E 

01 

1.7626 

00 

1 

762E 

Oo 

•3,3556 

02 

■1,3066 

03 

*6 

303E 

02 

•6.753E 

02 

3,2806 

03 

7,1286 

00 

3.726E.03 

7,1266 

00 

3,7266*03 



5 

7045 

01 

1 ,87 1 E 

00 

1 

87JE 

00 

•3,3386 

02 

• 1 • 3 1 lE 

03 

•6 

322E 

02 

•6.790E 

02 

3.3096 

03 

7.506E 

00 

3.9586*03 

7,5666 

00 

3.956E-03 



5 

7768 

01 

2.220E 

00 

2 

22oe 

Oo 

•3,2826 

02 

•1,3296 

03 

mb 

ieie 

02 

•6.909E 

02 

3,4026 

03 

6.9796 

00 

9,6936*03 

0,9796 

CO 

0.693E-03 



5 

87©E 

01 

2.6256 

00 

2 

025E 

00 

-3,2266 

02 

-1 .3b3£ 

03 

-6 

«iOE 

02 

-7.060E 

02 

3.5326 

03 

1.0026 

01 

5 ,550E»03 

1.0626 

01 

5, 5506*03 



b 

0795 

01 

1,5756 

00 

1 

S75E 

Oo 

•3,2216 

02 

•1.391b 

03 

• 6 

55«E 

02 

•7,3536 

02 

3.7906 

03 

6,3706 

00 

3,3306*03 

6,3706 

00 

3,3306*03 



6 

22 1 E 

01 

1.106E 

00 

1 

106E 

Oo 

•3,2216 

02 

•1,4126 

03 

• 6 

0t6E 

02 

•7.505E 

02 

3,9/26 

03 

4,4746 

OG 

2,3396*03 

4,4746 

CO 

2,3396*03 



6 

4665 

01 

2,0616 

00 

2 

06 JE 

Oo 

• 3 / ,22 1 1 

02 

• 1 ,4b3fc 

03 

°6 

7S8E 

02 

•7,7886 

02 

4,2096 

03 

8 o336b 

00 

9,3586*03 

8,3366 

00 

0,3586*03 


H-» 

6 

505E 

01 

2.R50E 

00 

2 

207E- 

Oo 

•3,2216 

02 

• 1,4596 

03 

• fc 

/b8E 

02 

•7,0336 

02 

4.337E 

03 

1,1536 

01 

8 ,025t*o3 

8.9266 

00 

4,6666*03 


CD 

6 

5095 

01 

2.SS0E 

00 

2 

2226 

Oo 

•3.2216 

02 

“1.4906 

03 

“6 

7tOE 

02 

-7,8386 

02 

4,3426 

03 

1.1536 

01 

8,0256*03 

0,9096 

00 

4,699£»o3 
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OEADIfJG 

= 

0044 BLOCK 

« llrE » 2 « 9 ,: 

lb« 

XA8S 


p»ie 

P»OB 

PpA 


6 > 5 2<?E 

01 

a.b<93E oo 

2 « 30 0£ Oo 

* 3,2216 

C 2 

6.695E 

01 

1.3906 00 

J.400E Co 

-2.9396 

02 

6.7626 

<u 

1.2606 00 

2.43TE OO 

• 2,51 IE 

02 

6.839E 

01 

l.UOE 00 

i • 852E Oo 

-2.0676 

02 

6.9ljE 

01 

9.2866-01 

1.5D5E Oo 

•1.738E 

02 

6,97 2 E 

01 

7.750E-01 

U229E Oo 

• 1.5ME 

02 

7,067fe 

01 

4.717E-01 

l.llOE Oo 

•1.21BE 

02 

7.11 of 

01 

4.250E-01 

1 * 0#2E Oo 

•1,099£ 

02 

7.26JE 

01 

8.1626*01 

BtOOOEpOl 

-7.1Q7E 

01 

7.27 e E 

01 

8.3S0E-01 

7.05oE»0i 

•6.757E 

01 

7.353E 

01 

6.5656-01 

2.30oe»0j 

"4.817E 

01 

7.35<iE 

01 

6,556E»0J 

2.275E-0t 

• 4.J70E 

01 

7.48fcE 

01 

3.4g0E»0l 

0.000 

•j.tise 

01 

7 • 7 7 1 e 

01 

1.750E-0J 

0*000 

•2.689E 

01 

e.ibjE 

01 

2.600E-01 

0*000 

• i .7596 

01 

8.««2E 

01 

2.850E-01 

0*000 

• 1 o 1S3E 

01 

8.728E 

oi 

3.000E-01 

0.000 

•3,99«E 

00 

8.729E 

01 

3,«01E*01 

o.ooo 

•3.992E 

CO 


MA CM 6*0 Pi s a 72,999 TT c 296f**fj 


QOX 


U«IB 


0 = 08 


C4«ALU 

l *463E 

03 

*6.7716 

02 

-7.862F 

02 

<W360fc 

03 

1 ,4t>8E 

03 

•b.BUUt 

02 

•6.0J6E 

02 

U.Sbit 

03 

1.497F 

03 

*6.8666 

02 

•S.J02E 

02 

4,605 b 

03 

1.5V7E 

03 

*6.8686 

02 

-8.179E 

02 

4 , 760E 

03 

1.516E 

03 

•4.9o«t 

02 

"8.259E 

02 

4.846E 

03 

1.525E 

03 

•6.917E 

02 

•8.330E 

02 

4,9 22E 

03 

1.S36E 

03 

• 6.933E. 

02 

-8.443E 

02 

5 , 0 3 6£ 

03 

1,5436 

03 

•6.93QE 

02 

• 8 , <49 1 E 

02 

5,0b&t 

03 

1 «5&9f 

03 

•6.9S9E 

02 

•8.426E 

02 

5 ,27 iE 

03 

i.540E 

03 

• 4, 9<,0E 

02 

-8.637E 

02 

5,290£ 

03 

1.507E 

03 

»6.’68E 

02 

*8*7021 

02 

5,374* 

03 

U567E 

03 

o4.968£ 

02 

»fl*702E 

02 

3.375E 

03 

1„5«2E 

Oi 

•4.90OE 

02 

•8,8346 

02 

5 * 427E 

03 

1.S46E 

Oi 

bT.OQOE 

02 

• 6,4S<JE 

02 

5.525E 

03 

1,S«7E 

03 

•7.01SE 

02 

•8.456E 

02 

5 »630E 

03 

1*«72E 

03 

o7.033E 

02 

•7 ,6846 

02 

S,bfl4E 

03 

1.474E 

03 

*7,0606 

02 

• 7,68(46 

02 

5.707E 

03 

1.4746 

03 

•7.U60E 

02 

•7 , 684E 

02 

5.7G7E 

03 


PAGE 5 


Pnlb/PM 

P-16/PT0 

P*Qb/P50 

P*06/P10 

1.O09E 

oi 

5»fc93fc*03 

9.302E 

no 

4,6036*93 

5.622E 

00 

2.9396*03 

1.375E 

01 

7 , 1 B6t*03 

5,095F 

00 

2.643E-0J 

9.65BE 

oo 

S.153E-03 

4,489E 

00 

2 , 347E*03 

7.491E 

oo 

3.9166*03 

3,75bE 

00 

1.963E-03 

b«278E 

CO 

2.7596*03 

3.134E 

00 

1.6386*03 

4*97 oe 

00 

2,5986*03 

2.717E 

oo 

1.4206*03 

4.469E 

oo 

2,3476*03 

2.52ti E 

00 

1.3216*03 

4.214E 

00 

2,2036*03 

3.3016. 

00 

1.7266=03 

3.236E 

oo 

1.6916*03 

3.377E 

00 

1,7656-03 

2.051E 

oo 

1 ,490E*03 

2 #655E 

00 

1,3886*03 

9.302E* 

01 

4,8636*04 

2.651E 

00 

1,3866-03 

9.199E- 

<01 

4 ,809E»04 

U37SE 

00 

7 , 1 88E-08 

0.000 


0,000 

7,O78E»0i 

3, 7606*04 

QtQOO 


0,000 

1 .0526 

00 

5.497E-04 

0 1 000 


0,000 

1.1536 

00 

6.02SE-0(J 

0.000 


0,000 

1.375E 

00 

7,1886-04 

o.ooo 


0,000 

1*3766 

00 

7,191 E»04 

0.000 


0,000 
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REAOIk-Q 

c 

0063 BLOCK 

s 134 

TIME 

= 249,154 

ftACH 6,0 PI a 472,999 TT a 2900,0 PAtfc 

X 


OOfi^C 

CORAS 


CF 


HC 

«.U«0E 

01 

7,8396 01 

7.6396 

Oi 

2,3t3t»o3 

2 

9*5fcf02 

a . OH 1 E 

01 

1.2006-01 

7.85JE 

Oi 

2.3056-03 

2 

9*7E*02 

4.13i6 

oi 

1,088E 01 

8,9396 

Oi 

2.510E-03 

3 

2UOE*02 

4.137E 

01 

7.9446-01 

9.O10E 

01 

2,5206-03 

S 

2d^EmO^ 

“.13o£ 

Oi 

1,5366 00 

9.172E 

01 

2.5U0E-03 

3 

2*66*02 

4,24 6 e 

Oi 

1.170E 01 

i,03«E 

02 

2,617E=03 

3 

3*3E»02 

4.4096 

Oi 

1.9576 01 

1,2306 

02 

2.6426-03 

3 

274E«02 

«««3lE 

oi 

2,524t 00 

1.2556 

02 

2, 0476-03 

3 

27 *E«02 

u.uBoe 

ot 

5,752£ 00 

1.3136 

02 

3 . 6626-03 

% 

203E*O2 

U.481E 

Oi 

1 , 1376=01 

1.3146 

02 

2,6836-03 

3 

204E*O2 

4.6266 

Oi 

1 . 6556 01 

1.0796 

02 

2.692E-03 

3 

i J0E-02 

4,73i6 

oi 

1,1276 01 

1.592E 

02 

2,6996-03 

2 

919E-02 

4.7336 

oi 

2.605E-01 

1.595E 

02 

2,6996-03 

2 

9i6E«02 

0.8UE 

01 

7.762E 00 

1*8726 

02 

2,6866-03 

2 

793E«0 2 

4,0786 

oi 

6.296E 00 

1,7356 

02 

2,6576-03 

a 

4«7E"02 

4.93VE 

Oi 

4, 603£ 00 

1,7816 

02 

2,6266-03 

a 

2*2E*02 

S.072E 

oi 

1.101E 01 

1.0916 

02 

2.5656-03 

i 

6&0E«O2 

5.2826 

Oi 

1 ,3006 01 

2,0296 

02 

2.499E-03 

1 

4702*02 

S.ilgE 

Oi 

2,9096 00 

2.O50E 

02 

2.4816-03 

i 

J96E*02 

5.407E 

oi 

4,1526 00 

2.1006 

02 

2,4586-03 

1 

390E»02 

5,4036 

oi 

3,9766 00 

2.1406 

02 

2.439E-03 

i 

2i6£*02 

5,5762 

oi 

'4.567E 00 

2.1056 

02 

2,4226-03 

i 

UU*02 

5,6266 

oi 

1,5016 00 

2,2006 

02 

2.3536-03 

0 

794E*03 

S ,63 J 6 

Oi 

2,0076*01 

2,2026 

02 

2.3546-03 

e 

761E-03 

5.6456 

01 

5,2386-01 

2,2086 

02 

2.3526-03 

0 

607E-O3 

5«653E 

oi 

3, 017E-«1 

2.2116 

02 

2,3456-03 

6 

7b7E«03 

5.6016 

oi 

1.0536 00 

2.2216 

02 

3,3376=03 

0 

694E*0$ 

5,7046 

Oi 

0, 4736-01 

2,2306 

02 

2,3316-03 

0 

6b5Eo03 

5,7766 

Oi 

2,6916 00 

2,257e 

Og 

2,3166=03 

6 

457Eo03 

5.6786 

01 

3,7406 00 

2.2946 

02 

2,3056=03 

0 

346E»03 

6.0796 

Oi 

7, 44b£ 00 

2*3066 

02 

2,3046-03 

0 

6306*03 

6.221E 

Oi 

5,3976 00 

2,4226 

02 

2,3036=03 

6 

8fe9£> 03 

6,4686 

oi 

9,2626 00 

2,5156 

02 

2,3366-03 

6 

545Eq03 

6,5056 

01 

1,3406 00 

2,5286 

02 

2,3666-03 

0 

0*36-03 

6,5096 

oi 

1,3726-01 

2.5306 

02 

2.3566-03 

7 

9126=03 

6,5296 

'01 

6,7776-01 

2,5376 

02 

2,3526-03 

1 

0186=03 

6.69S6 

Oi 

5. 5976 00 

2.5936 

02 

2.3376=03 

7 

5556=03 

6.7626 

Oi 

1,9356 00 

2.612E 

02 

2.2876-03 

6 

2216=03 

6,6396 

Oi 

1,9316 00 

2,6316 

02 

2,2426=03 

S 

2596=03 

6,9 1 lE 

oi 

1.5266 00 

2.0406 

02 

2.109E-O3 

4 

2456=03 

6.9726 

oi 

1.127E 00 

2.0586 

02 

2,1666-03 

3 

91146-03 

7.0676 

01 

1,6166 00 

2.0746 

02 

2, 1 42E-03 

3 

5646=03 

7,Uo6 

ot 

6,900E»ul 

2,6816 

02 

2.1296=03 

3 

3876-03 

7.263E 

Oi 

2.3626 00 

2,7046 

02 

2,1 19E-03 

3 

3006=03 

7.270E 

Oi 

2.150E-01 

2.7076 

02 

2,1106-03 

3 

180E-03 

7,3536 

Oi 

0,7006-01 

2.7156 

02 

2,0146=03 

a 

0876=03 

7,3546 

oi 

1.358E-03 

2,?136 

02 

2.013E-03 

a 

081E-03 

7.4066 

Oi 

3,9736-0 1 

2.7196 

02 

1.966E-03 

i 

702E-03 

7, 77 1£ 

Oi 

5,S00e-0J 

2,7256 

02 

1.8546-03 

i 

0236=03 

6.1616 

Oi 

5.2376-01 

2.730E 

02 

1 .899E-03 

i 

? 06 = 03 

8,4426 

oi 

3,1976-01 

2. 7336 

02 

1.904E-03 

i 

4*16=03 

8,7206 

01 

1.4S6E-01 

2.7356 

02 

1.922E-03 

i 

6626=03 

0.7296 

Oi 

0.000 

2.7356 

02 

1,9226-03 

1 

6*26=03 



184 
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PAGE 7 


RAMJET PERFORMANCE 


ENGINE PERFORMANCE 


INUT 


CALCULATED thrust „2BS, (LBF) 

measured thrust,., *370, (LBF) 

CALCULATED SPECIFIC IMPULSE «2BS, (LBF-SEC/LBM) 

MEASURED SPECIFIC IMPULSE -370. IUF-SEC/L8K) 

calculated thrust coefficient *,1799 

measured thrust COEFFICIENT -,2325 


KEGENERATIVEmCUOLED ENGINE PERFORMANCE 
CALCULATED 


STFEAr THRUST ****** 

net thrust,,,,,,.,,,,,,,,,, ,, , ,,, 29909 , 

SPECIFIC IMPULSE... 2109, 

THRUST COEFFICIENT.,,,,,,,,,,,,.,, 0,6924 


(LBF! 

(LBF) 

(LBP-SEC/LBM) 


ANGLE OF ATTACK 0,000 

HASS FLO* RATIO,,,,,, 0,9855 

ADDITIVE DRAG COEFFICIENT, , , 0,0005 

LIMITING PRESSURE RECOVERY EFFICIENCY , , , , 0,1631 

DELTA PTE 0 .0797 

TOTAL PRESSURE RECOVERY « SUPER S(JA 1C . . . , . 0.9011 
TOTAL PRE3SURE RECOVERY • SUBSONIC. ..... , 0.1659 

INLET PROCESS EFFICIENCY » SUPERSONIC.,,, 0,8980 
INLET PROCESS EFFICIENCY a SUBSONIC...,., 0,9059 
KINETIC ENERGY EFFICIENCY » SUPERSONIC,,, 0.9363 
KINETIC ENERGY EFFICIENCY • SUBSONIC,,,,, 0,6856 

ENTHALPY AT PO - SUPERSONIC... 

ENTHALPY AT PO » SUBSONIC,,. 29,15 


MOMENTUM AND FORCES 


INLET FRICTION DRAG,. 


(LflF) 

INLET MOMENTUM CHANGE.,.,....,.,... 


(LBFI 

COMBUSTOR FRICTION DRAG.,.. 


(UBP) 

COPBUsTOR 8TRUT DRAG. ....... fT . ... 

7.92 

(LBF) 

COMBUSTOR MOMENTUM CHANGE..,,,. 


(L8F) 

NOZ21 £ FRICTION OR AGih.mi..-**#.. 


(LBF) 

nozzle strut drag, * # !... 


(LBF) 

NOZZLE MOMENTUM change,. 


(LBF) 

(L0P) 

nozzle pressure Integral.. 


EXTERNAL FRICTTON drag...... ....... 


CLBP) 

external pressure integral. ..... ... 


(LBF) 

(LBF) 

total external drag. ,,. ... 


TOTAL STRUT DRAG*.,... ... 

. f . f r . 7*9£ 

(LBF) 

CAVITY force . ... 


(LBF) 

CALCULATED LOAO CELL FORCE. 


(LBF) 

MEASURED LOAD CELL FORCE. 


(LBF) 

fuel vacuum specific impulse 




COMBUSTOR 


FUEL-AIR ratio, ,,,,, 0.0000 

EQUIVALENCE RATIO,,.,,, 0,000 

COMBUSTOR EFFICIENCY,,,,, 0,000 

TOTAL PRESSURE RATIO, , 0,2616 
COMBUSTOR EFFECTIVENESS. 0.6960 


INJECTOR DISCHARGE COEFFICIENTS 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - C8.,,, 1.0060 


NOZZLE COEFFICIENT . 0,4650 

PROCESS EFFICIENCY.,,,,, 1,0977 
KINETIC ENERGY EFFICIENCY 1,0122 


STATIONS 


FUEL INJECT0R8 


nominal COV>l leading EDGE, , 

SPIKE TRANSLATION,,,,,,,,,, 

inlet throat,,,,,,,,,,,.,,, 

CONL LEADING EDGE,,, 

NOZZIe SHROUD TRAILING EDGE 
nozzle plug TRAILING EDGE,, 

STRUT LEADING ecge 

STRUT TRAILING EDGE,,,,,,,, 
COKSUsTOR EXIT, 


39,689 UN) 
0,3196 UN) 
90,900 UN) 
35,199 UN) 
73.53V UN) 
67,291 UN) 
56,955 UN) 
65,055 UN) 
65,055 UN) 


INJECTOR8 

U 

IB 

1C 

Ha 

2C 

3A 

38 

9 


STATION 

90,900 

91.300 

99.300 
98,775 

96.250 
59,065 

56.250 
99,800 


VALVE 


(DEGREES) 

(PSI) 

CbTU/LBM) 

(BTU/LBM) 
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PAtt 1 


"RLACInG s 0063 fcUOCK a 183 flpf a 275,250 MAO 6,0 PI a 071,209 XT * 2090,0 

Ramjet performance 

SUMMARY RfcPORT 

p T H GAMMA MOLfT SONY MACM VEL S */A a A/aC 

*1^13 TUNNEL 1 0 S 

O.QOo 971,209 2990 669, fl( 7<?5) 1,2991 26.631 2565 

0,000 0.297- 905 -Jure 98 ) 1,3967 26,631 969 5,990 5923 1,659 0.06733 16.969 0,9852 

SPIKE TIP ns 2 o 0 

0.600 11,350 2990 669. «t 795) 1,2939 28,631 2565 

O.oOo 10,226 2926 600, 2 ( 770 ) 1,2961 26.631 2556 0,600 1032 2,116 0,06733 16,989 0,9652 

WIND TUNNfcl 300 

U.QOo 071,209 2996 669. 0( 7<)5) 1,2901 26,831 2585 

0,000 0,238 O01 a32,8f 97) 1,3967 28,831 980 6,026 5928 1,859 0,06560 16,560 0,9852 

SPIKE TIP NS 0 0 0 

0.60o 11,350 2990 669, 0( 795) 1,2939 26,831 2565 

0,60o 10,289 2928 b09,0( 7?6) 1,2960 28,831 2558 0,391 1001 2.116 0.06560 16,560 0,9852 

INUT THROAT 5 0 3 

«0,«0o 183,599 2931 650,31 7 t7) 1,2960 28.831 2539 

00,000 9,950 1037 226. 0( 1$S) 1,3527 26.831 1831 2,517 0608 1,918 0.59503 16.989 0,1110 

INLET UPNRSK 603 

UO.OOO 183,599 2931 6S0.3( 777) 1,2960 28,831 2559 

00,000 8,505 1380 211. 2( 3<|1) 1,3560 28,831 1797 2,609 0687 1,918 0,50130 16,989 0,1225 

INLET DNNRSK 700 

00,000 77,685 2931 650, 3( 7?7) 1,2960 28,831 2559 

00,000 66,691 2830 620, 0( 7fl7) 1,2992 28.B31 2518 0,089 1231 1,977 0.50130 16,989 0,1225 

COMBUSTOR 0 0 1 2t 

«0,0lo 150,266 2691 653.lt Sol) 1,2980 27,089 2606 

40,010 9,152 1000 220, 3( 375) 1,3535 27.089 1880 2,063 0632 2,005 0,59760 17,050 0,1110 

COMBUSTOR 0 9 2 21 

01,298 118,108 2822 656,91 8iD 1,3023 26,333 2630 

01,298 li.S!3 1595 277, 3( OjO) 1,3070 26,333 201« 2,160 0358 2.087 0,60090 17,110 0,1112 

COMBUSTOR 0 10 3 21 

01,308 123,502 2780 656, 8( 7*9) 1,3002 26,289 2610 

01,300 11.539 1550 377*7 C «22) 1,3097 26,289 1969 2,190 0356 2,079 0.60111 17,110 0,1112 

CtMfiUsTOR 0 11 0 21 

01,373 122,880 2773 656, 5( 7o6) UJ006 26,283 2616 

01oS 73, 11.718 1550 280, 8t 023) 1,3096 26,283 1992 3,177 0336 2.Q79 0,60178 17,110 0,1110 

COMBUSTOR 0 12 5 21 

01.500 119,877 2770 656, 0( 796) 1,3007 26,282 2615 

01.500 . 12.219 1 579 2«6. 0 ( O 3 O) 1,3063 26,202 200 7 2,137 0289 2,080 0,60179 17,110 0,1110 

C0MBU3TbJ? 0 13 6 21 

02.060 100,987 2753 650, 7C 7qO) 1,3052 26.283 2607 

02.060 9,350 1530 270, 2t 0^6) 1,3506 26,281 1977 2,195 0300 2.091 0.59615 17,110 0,1121 

COMBUSTOR 0 10 7 21 

00.093 96,070 2721 638, 9t 7e0) 1,3062 26,286 2593 

00,093 10,050 1709 325, 7£ 068) 1,3021 26,285 2083 1.901 3959 2,091 0,57501 17,110 0.1161 

COMBUSTOR 0 15 6 3 

04.310 92,762 2709 637. 2< 7e6) 1,3006 26,321 2603 

04.310 15,376 1770 330, 2 ( Oo7) 1,3389 26.321 2118 1,838 3893 2.097 0,57098 17,lio 0.U63 

COMBUSTOR 0 16 9 0 

00.600 83,756 2809 632, 5( 01 8 ) 1,3000 2b, 000 2639 

00,600 17,060 1956 352, 1( S«0) 1,3305 26,R0g 22)2 1,693 3705 2.U3 0.57225 17,110 0,1168 

COMBUSTOR 0 17 10 2 

00,008 83.621 2850 632, 4( Q 1 0 ) 1,3000 2b, 002 2639 

00,808 1 1 ,095 1959 352, 0( Sal) 1,3300 26,002 2213 1,691 3703 2.113 0,57208 17,110 0,1 168 

COMBUgTOR 0 18 11 7 

06.25© 65,886 2730 636,31 8 6 7) 1,3071 23.682 2737 

06,250 23.176 2122 02©,5(,657) 1.327B 23.682 2032 1,338 3255 2,309 0.50078 17.285 0,1239 



MOMTM Q IV At, Phi ETAC 
3190 6,190 167.8 

3125 1,060 180,0 

3112 6.007 187.9 

3 Li 2 1,021 167.9 

2717 02,638 199,9 

2703 39,031 161.5 

2703 10,358 161.5 

2716 03,021 159,3 0,13 0,07 

2606 00,703 150,6 0,26 0,00 

2605 00,688 150.6 0.26 0,01 

2600 00,555 150,2 0,26 0,00 

2629 00,107 153.6 0 ,26 0,00 

2577 00,211 150,6 0,26 0,00 

2536 35,005 100,2 0,26 0,00 

2529 30,760 107,8 0.26 0,03 

2515 33,309 106,9 0.26 0.13 

2510 33.278 106,9 0.26 0,13 

2080 27,560 103.7 0.61 0,09 
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H 

GAMMA 

MOl^t 

$0(vV 

MACH 

VEL 

5 

a/a 

I# 

A/AC 

MUMP 

Q 

IVAL 

PHI 

£7 AC 

COMBUSTOR 

0 

19 

Id i 















4b,26o 

65. aie 

2733 

636, £t 86?) 

1,3070 

23.605 

2730 












46.260 

23.215 

2126 

020. 7( 658) 

1,3277 

23.6B5 

2434 

1,336 

3253 

2.309 

0,54446 

17,265 

0,1239 

2405 

27, BBS 

1 “3 • 7 

0.61 

0.09 

CO«BUsTOR 

0 

20 

13 4 















47.310 

69.586 

2976 

623, Bt 950) 

1,295« 

23.949 

2029 












«7.31o 

27.351 

2462 

447, et 776) 

1.3116 

23.949 

2600 

1,141 

2967 

2*339 

0.50665 

17,206 

0,1332 

2527 

23,362 

146,2 

0,61 

0,20 

combustur 

0 

21 

14 2 















47,333 

59.529 

2979 

623, 2C R5l) 

1,2952 

23,952 

2030 












47.333 

27.472 

2406 

44a, 3( 77») 

1.3116 

23.952 

2603 

1,137 

2959 

2,339 

0,50644 

17,285 

0,1333 

2527 

23.288 

1“6.2 

0,61 

0,20 

COMBUSTOR 

0 

22 

13 4 















48.110 

56.232 

3137 

614,4(1004) 

1,2074 

24,130 

2665 












46 , 11 0 

28.160 

2679 

449.U 8<|2) 

1,3026 

24,131 

2602 

1.072 

2076 

2.355 

0,47210 

17.205 

0,1430 

2576 

21,069 

149.1 

0,61 

0*27 

COMBUSTOR 

0 

23 

16 8 















48.773 

54.122 

2744 

621. 4f R62) 

1.3074 

21,464 

2B63 












48.773 

21.230 

2191 

408. 4( 750) 

1,3264 

21.465 

2594 

1 ,259 

3265 

2.521 

0.43950 

17.471 

0.1552 

2617 

22,299 

149,6 

0.99 

0,12 

COMBUSTOR 

0 

24 

17 2 















48.783 

54.006 

2746 

621, 3( ^62) 

1.3073 

21,466 

2863 












48.783 

21.190 

2191 

407, 9( 751) 

1,3263 

2 1 ,466 

2595 

1,259 

3260 

2.521 

0.43692 

17,471 

0,1554 

2618 

22,289 

149,8 

0.99 

0,12 

COMBUSTOR 

0 

25 

16 4 















49,313 

52.39? 

2020 

616, 4( 990) 

1.3037 

21.540 

2913 












49,313 

19.067 

2215 

362 , 5< 758 ) 

1.3245 

21,540 

2602 

1,315 

3421 

2,531 

0,41050 

17,471 

0,1662 

2669 

21,823 

152,8 

0.99 

0,14 

COMBUSTOR 

0 

26 

19 4 















50.723 

46,073 

3102 

604,S(J095) 

1,2902 

21,011 

3021 












50.723 

16.994 

2453 

348, 6( 043) 

1.3122 

21,612 

2709 

1,321 

3370 

2,566 

0.34966 

17.471 

0,1990 

2791 

19,959 

159,8 

0,99 

0,23 

COMBUSTOR 

0 

27 

20 4 















52.823 

43.924 

3240 

589,4(1146) 

1,2030 

21.967 

3067 












52.823 

11.007 

2400 

257, 9( 830) 

1.3119 

21,969 

2670 

1,520 

4073 

2.502 

0,20675 

17,471 

0,2379 

2936 

16,149 

168,0 

0,99 

0,20 

combustor 

0 

26 

21 4 













* 


53,323 

41,619 

3361 

586,3(1191) 

1,2767 

22,065 

3108 












53,323 

12,117 

2544 

260, U 872) 

1.3052 

22,069 

2734 

1,470 

4040 

2,59b 

0,27503 

17,4/1 

0,2400 

2964 

17.269 

169.6 

0.99 

0,31 

COMBUSTOR 

0 

29 

22 3 















54,073 

40,794 

3397 

581,8(1205) 

1,2747 

22, ue 

3119 












54.073 

10.979 

2520 

234, St 8 6 5) 

1,3002 

22,133 

2722 

1,531 

4160 

2,599 

0.25925 

17.471 

0,2631 

3003 

16,795 

171,9 

0,99 

0,32 

COMBUSTOR 

0 

30 

23 3 















54,833 

40.430 

3403 

S77,3(l207) 

1.2742 

22,144 

3120 












54.833 

9,025 

2474 

206. 7< 844) 

1.3069 

22,149 

2694 

1.399 

4307 

2.600 

0,24516 

17,471 

0,2782 

3039 

16,409 

173,9 

0,99 

0,33 

COMBUsTpR 

0 

31 

24 4 















55,760- 

39,180 

3455 

572,3(1226) 

1,2713 

22,204 

3136 












55.760 

9.052 

2406 

185. 2( 848) 

1.3055 

22,210 

2696 

1,632 

4401 

2.605 

0.23016 

17,471 

0,2964 

3077 

15,741 

176,1 

0.99 

0,35 

COMBUSTOR 

0 

32 

25 5 















56,258 

30,542 

3061 

569,70381) 

1,2061 

22.603 

3253 












56.250 

0,637 

2965 

192,20024) 

1.2030 

22,627 

2691 

1,503 

4346 

2,652 

0 • 1 B536 

17,471 

0,3679 

3174 

12.522 

161,7 

0,99 

0.47 

COMBUSTOR 

0 

33 

26 5 















56,313 

35.273 

3531 

569,60235) 

1,2660 

22,262 

3159 












56,313 

6.640 

2432 

129, 1( 826) 

1,3064 

22.290 

2662 

1,763 

4694 

2,619 

0,16406 

17.471 

0,3690 

3176 

13.485 

181,6 

0.99 

0,37 

COM8U3TOP 

0 

34 

27 3 















56,453 

35,161 

3536 

568,80258) 

1,2664 

22,290 

3161 












56,453 

0,501 

2434 

126, 4( 826) 

1,3062 

22,299 

2663 

1,767 

4705 

2,620 

0,16353 

17,471 

0,3717 

3101 

13,419 

182,1 

0.99 

0,37 

COMBUSTOR 

0 

35 

28 6 















56,533 

31.132 

3046 

568,40375) 

1,2«72 

22,591 

3249 












56,533 

8*400 

2921 

180.40007) 

1,2640 

22.613 

2073 

1.534 

4406 

2,649 

0,16599 

17,471 

0,3675 

3104 

12,708 

182,3 

0,99 

0,47 

COMBUSTOR 

0 

36 

29 3 















56,613 

31,550 

3032 

567,0(1370) 

1.2401 

22.500 

3245 












56.813 

ti.175 

2002 

169, 6( 9 9 2) 

1,2064 

22,602 

2656 

1,561 

4459 

2.647 

0.16497 

17,471 

0,3606 

3193 

12,817 

182.8 

0,99 

0,46 

COMBUSTOR 

0 

37 

30 4 • 















57.039 

32.371 

3705 

566,00352) 

1.8513 

22.536 

3232 












57.039 

7. /9i 

2794 

155.1 ( 9 S 9) 

1.2902 

22.555 

2819 

1.609 

4534 

2.642 

0,18462 

17.471 

0,3695 

3200 

13.009 

183,1 

0,99 

0,45 


a 



188 


PAGE 3 



0063 

Hl CICK 

e 163 rlf-E 

a 275,25“ mach 6. 


P 

T 

M 

GAfr'M 


SONV 

COPBUsTOft 

0 

36 

il 0 




57,763 

35,342 

36U 

562.6(1285) 

\ ,2620 

22,375 

3182 

57 t763 

6,57v 

2491 

11U,0( 6(|6) 

1 .3031 

22,386 

C60b 

cu^aufijoK 

0 

39 

32 7 




56,763 

59,917 

2993 

5S8, 6(1052) 

1.2940 

21,815 

2971 

56 ,763 

3,675 

1515 

2»5( 099) 

1,3504 

21,816 

2160 


0 

40 

33 b 




60,793 

30,074 

4Q76 

551.3(10^3) 

1.2302 

22,863 

3302 

60,793 

9,650 

3253 

HO.SQljl) 

1,2601 

22,907 

2992 

CQ**ai'sro» 

0 

41 

30 3 




62,213 

30,513 

4091 

505.9(1088) 

1,2290 

22.091 

3304 

62,213 

10,15Q 

3293 

190,1(1106) 

1.2661 

22.936 

3006 

co^eusro* 

0 

42 

35 0 




,677 

27.632 

4221 

535,7 ( l5j8) 

1,2173 

23.052 

3329 

64,677 

U.030 

3554 

226.5(1207) 

1,2515 

23, 1U 

3093 

CO^BUsTOR 

0 

43 

36 0 




65,053 

26,044, 

4343 

533.9(1565) 

1,2034 

23,185 

3351 

65 * 053 

1 X ,607 

3805 

271.9<l3(|0) 

1.2352 

2 3 0 264 

3169 

CQM6U$T0P 

RE6E6 

44 

37 21 




65,053 

25,044 

4516 

633.9(1637) 

1,1929 

23,125 

3403 

65,053 

9,516 

3636 

287,6(1357) 

U2313 

23,258 

3178 

NOZZLE Ac 

45 

30 5 




67,289 

25,000 

4343 

533.9(iSj7) 

1,2054 

23.185 

3351 

67«2$9 

0.698 

2060 

•023, 0( 67O) 

1,3076 

23,300 

2402 

NOZZLE PO 


46 

39 5 




87,209 

25.000 

4343 

533,9(1537) 

1,2054 

23,165 

3351 

87 *289 

0.207 

1609 

•585, 2( SlO 

1.3290 

23,300 

2136 

NOZZLE A£ 

BEGEM 

47 

40 5 




87.269 

25.000 

4516 

633,9(1637) 

1*1920 

23.125 

3403 

87 , 289 

0.736 

2227 

•360. 9( 73!) 

1,3012 

23,299 

2466 

NOZZLE po 

BEGEM 

48 

01 ' 5 




67,209 

25.00(| 

4$16 

633.9(1637) 

1,1929 

23,125 

3403 

87 *289 

0.207 

1717 

•507, 7( 5(19) 

1,3234 

23,300 

2202 

PICTIvt C0MUU8TB 

60 

6J 0 




65.053 183.599 

5194 

533.9(1999) 

1.1654 

24,09g 

3534 

05,053 

0,247 

1436* 

'1103. 6( 0 3 7) 

1 .3255 

24,652 

1959 

FiCTIVt NOZZLE 

69 

62 0 




87.289 

16.012 

4278 

506,0(1538) 

1,2044 

23*16(4 

3324 

87,209 r 

0.650 

2350 

•319, K 7 7 7) 

1.2965 

23.299 

2550 


s" <f 7) ,i«IV Tt « 

Vfcl, 8 */A * A/AC 

u 757 6.623 g . 1 B 1 7 f I7,«n 0,37's3 
5275 2.529 0,18060 17.A71 0,3777 
0250 2.661 0,18609 17.071 0,3650 
«196 2,659 0,19195 17,071 0,3553 
3920 2,672 0.16195 17.U71 0,3709 
3621 2,605 0.16915 17,071 Q.U032 
6163 2.708 0,16915 17.071 0,(1032 
6920 2.685 0.03521 17,071 1,9371 
7083 2.685 0.01732 17,071 3,9393 
7070 2,706 0.03521 17,071 1.9371 

7669 2,700 0.01667 17,071 0,0915 

1 

9162 2,532 0,02515 17,071 2,7127 
6027 2.715 0.03521 17,071 1,9371 


*0l'7M f? 1 V AC Phi 6TAC 

3215 13.036 100,0 0,99 0,00 

5220 10.60b 180.3 0.99 0.23 

3210 12.300 163.7 0.99 0,55 

3202 le.516 103,3 0,99 0,56 

3188 11.065 182,5 0.99 0,61 

3186 9,519 J82.3 0,99 0.66 

3203 10,903 185.6 0,99 0,66 

0100 3.787 230.9 0,99 0,66 

0313 2,010 206,9 0,99 0,66 

0200 3.869 200.6 0,99 0,66 

0030 1,992 253.8 0,99 0,66 

5107 3.580 290,6 0.99 1,00 

3910 3.517 220,0 0.99 0,66 
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XAUs 


P-IB 


p-oe 


PDA 


GOX 


Q-IB 


G*oa 


C^WALL 

P-IB/PSO 

P-JH/PTO 


P»Qb/PSu 

P-OB/PIO 

6,98iE< 

>01 

fe.QOOEi 

*01 

6,000 


-2.7&6E 

-ul 

0 • 0 0 0 


0.000 


0,000 


2.U70E-02 

2.794E 

00 

1 .464E-03 

0 

.000 


0.000 

l.6i 6 t 

01 

6.90&6-01 

0.000 


■2. 2966 

01 

0 >000 


0.000 


0.000 


1 , 63 u t 

02 

E.79«fc 

00 

1,4646.03 

0 

• oou 


0,000 

3.07oE 

01 

1.435E 

00 

0.000 


• l.OVlfc 

02 

0 >000 


0.000 


0.000 


5 ,0535 

02 

b.OlOE 

00 

3.0456-03 

0 

fOOO 


0,040 

3,5086 

01 

2,5395 

00 

0.000 


-2.379E 

02 

0.000 


0.000 


0.000 


6,8045 

02 

1*0206 

01 

5,3876-03 

0 

.000 


0,000 

3,5195 

01 

2,5506 

00 

3.633E 

00 

•2.797E 

02 

0>000 


0.000 


0.000 


6,8S3E 

02 

1.0326 

01 

5,4106-03 

1 

• 471E 

Oi 

7,7096*03 

3.52 0 E 

01 

2.5SCE 

00 

3.618E 

Oo 

-2.796fc 

02 

0 >000 


0,000 


Q.OOQ 


6,8565 

02 

1 .0332 

01 

5,4126-03 

1 

,<165E 

01 

7,6785*03 

3.555E 

01 

2,5855 

00 

2.773E 

Oo 

-2,8435 

02 

0.000 


0,000 


0. 000 


7.210E 

02 

1 • 0 4 7 £ 

01 

5.4856-03 

1 

1 1 33E 

oi 

5,8055-03 

3.5865 

01 

2.5516 

00 

2.025E 

Oo 

-2.9196 

02 

c’c'.Om 

02 

■2,0186 

02 

0.000 


7.S28E 

02 

1.033E 

01 

5,4 1 4E-03 

b 

. i99E 

00 

4.2976-03 

3 • 6 Ojbfc 

01 

2.530E 

00 

2,4165 

Oo 

-2.973E 

02 

*>2 >0* IF 

02 

•2,041 E 

02 

0. 000 


7.730E 

02 

1 .0242 

01 

5,3696-03 

9 

• 792E 

00 

5,1326-03 

J.640E 

01 

2.7075 

00 

3,2566 

Oo 

-3.078E 

02 

"2*09jE 

02 

•2.0916 

02 

0.000 


B.166E 

02 

1.096F 

01 

5.7446*03 

1 

. 31 0E 

01 

6.9106*03 

3.701E 

01 

2.810E 

00 

4.313E 

Oo 

-3.22&E 

02 

•2.2632 

02 

•2.156E 

02 

*1 1 066E 

01 

8.725E 

02 

1.130& 

01 

5.963E-03 

1 

.747E 

01 

9,1536-03 

3. 7325 

01 

2.716E 

00 

4.937E 

Oo 

-3.31 IE 

02 

-2*Ji9E 

02 

-2.197E 

02 

*1.42 oe 

01 

9,0625 

02 

l.iooe 

01 

5,7646-03 

1 

,999E 

01 

1,0486-02 

3.8036 

01 

2,5056 

00 

8.309E 

Oo 

-3,4166 

02 

*2r5l^E 

02 

•2,2936 

02 

*2.1 98E 

01 

9.B356 

02 

W014E 

01 

5»3l6t»03 
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4i 

625E 

01 

1.659E 01 

1 

5286 

02 

3,3286-03 

4.12JE-02 

4* 

626E 

oi 

1*0726-01 

1 

5296 

0 2 

2, 9836-03 

4,6286-02 

4, 

73lE 

01 

6, 90 1 E 00 

1 

628F 

02 

2,99«E-03 

4,8496-02 

4* 

733E 

01 

2*0636-0 1 

1 

630E 

02 

3,1446-03 

4,6066-02 

4. 

ei iE 

01 

6,7436 00 

1 

6966 

02 

3,1326-03 

4,5576-02 

4. 

877E 

01 

5.-9376 00 

1 

757E 

02 

3,4656-03 

3.693E-02 

4* 

670E 

01 

9*0806-02 

1 

7566 

02 

3.0376-03 

4,2836.02 

4. 

93lE 

01 

«.«1«E 00 

1 

8026 

02 

2,9836*03 

4,0426-02 

5, 

072E. 01 

1.063E 01 

1 

9116 

02 

2.929E-03 

3,6946-02 

5. 

2S*E 

01 

1.4696 oi 

2 

0576 

02 

2,9386-03 

2*8576-02 

5> 

332£ 

01 

'3.364£ 00 

2 

0916 

02 

3,0326-03 

2,7/96-02 

5, 

4075 

01 

4,9536 00 

i 

i«ie 

02 

3,0486-03 

2.560E-Q2 

5. 

463 E 

01 

4*91 JE 00 

2 

1906 

02 

3.030E-03 

2,3736-02 

St 

5 7 6 E 

01 

5.776E 00 

2 

2466 

02 

3,0006-03 

2.239E-02 

5* 

626E 

01 

1 ,8936 00 

2 

2666 

02 

2,9756-03 

2,0296-02 

5. 

631E 

01 

2.806E-0 1 

a 

2696 

02 

3,1516-03 

1*6416-02 

5p 

«43E 

01 

7,3115*01 

2 

277E 

02 

2.965E-0S 

1,7196-03 

5. 

653E 

01 

4.2656-01 

a 

2816 

02 

3,4156-03 

1*7436-02 

5. 

6aiE 

01 

1.492E 00 

2 

2966 

02 

3.1396-03 

1,8696-43 

5, 

7 O 4 E 

01 

1. 1656 00 

2 

3076 

02 

3,1176-03 

1,8156*02 

5* 

776E 

01 

3.781E 00 

2 

3456 

02 

3,0566-03 

1.653E-02 

5f 

67sE 

01 

5.5276 00 

2 

4006 

02 

2. 9326-03 

1.1556-02 

4» 

079E 

01 

9,8246 00 

2 

4996 

02 

2.6806-03 

2,3486-02 

6* 

22iE 

oi 

6,6836 00 

i 

5666 

02 

3,2226-03 

2,0246-02 

6, 

668E.-01 

1.2136 01 

2 

6876 

02 

3, 28 1 E*03 

2*0376-02 

6# 

505E 

01 

1.6646 00 

2 

703E 

02 

3. 4146-03 

1,9696-02 

6. 

509E 

01 

1.692E-01 

2 

7056 

02 

3,5096-03 

1,9936-03 

6 * 

529E 

01 

6,6056*01 

2 

714E 

02 

3.5026-03 

1*9486-02 

69 

69 5 £ 

01 

7, 2576 00 

a 

7866 

02 

3.3686-03 

1*4946-02 

6. 

762E 

01 

2.6826 00 

2 

eise 

02 

3,3376-03 

WJ537E.02 

6 • 

639E 

01 

2.846E 00 

2 

8426 

02 

3,2736-03 

1.0426-03 

6» 

9*i£ 

QX 

2.301E 00 

2 

»t> 56 

02 

3.224E-03 

8,472E»03 

6* 

972E 

01 

1*7126 00 

2 

8826 

02 

3. 190E-03 

7.3806-03 

7. 

O 67 E 

01 

2,2826 00 

2 

9056 

02 

3,1356-03 

5.616E-03 

7. 

Hoe 

01 

9.045E-01 

a 

0146 

02 

3,1156-03 

5,1136-03 

7# 

Zbrt 

01 

2,7916 00 

2 

942E 

02 

3.058E-03 

3.930E-03 

7# 

27SE 

01 

2.277E-01 

2 

944E 

02 

3,0446-03 

3.670E-03 

7, 

353E 

01 

9,4576-01 

2 

953E 

02 

2,9706-03 

2.5966-03 

7* 

354E 

01 

1,5466-03 

2 

9S3E 

02 

2,9696-03 

2.559E-03 

7p 

4&6E 

01 

5,3876-01 

2 

959E 

02 

3,0006-03 

3,1186-03 

7. 

77 lE 

01 

1,3136 00 

2 

9726 

02 

3,0636-03 

4,6546-03 

a. 

16 iE 

01 

1.5l9fc 00 

2 

9B7E 

02 

3,0076-03 

3,6796.03 

a. 

442E 

01 

6,7386-01 

2 

994E< 02 

2.9546-03 

3,1456-03 

a* 

728E 

01 

2.845E-01 

2 

997E 

02 

2,9696-03 

4,0256.03 

a * 

729t 

01 

0.000 

2 

997 £ 

02 

2.9896-03 

4,0276-03 
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RAMJET PERFORMANCE 


tNGlNE PERFORMANCE 


INLET 


CALCULATED THRUST,,,. 722, (LBF) 

MEASURED THRUST 739. (LBF) 

CALCULATED SPECIFIC IMPULSE, 1099, (LBF-8ECFLBM) 

MEASUrEO SPECIFIC IMPULSE................ 1536, (L8F»SECZLBM) 

CALCULATED THRUST COEFFICIENT,.,.. 0,0507 

MEASURED THRUST COEFFICIENT,,,..,,,,,,,,. 0,0652 


HEGENERATIVE-COOLED ENGINE PERFORMANCE 
CALCULATED 

STREAM THRUST.,,.,,,,,,,,,,,.,,.,, 0009, (LBF) 

net thrust,,, ,,,,, ,,,,, e 1 7 , clbfj 

SPECIFIC IMPULSE,,.,,,,, ,,, 1696, (LSF-3EC/LBM) 

THRUST COEFFICIENT 0,5106 


MOMENTUM AND FORCES 

INLET FRICTION DRAG,,..,,, 61,2 (LBF) 

INLET MOMENTUM CHANGE,.,.,,,,,,,,,,,,,,,, •074,6 (LBF) 

COMBUSTOR FRICTION DRAG,. »«,,,,. 169,2 (LBF) 

COMBUSTOR STRUT DRAG,,,,, 7,60 (L8F) 

COMBUSTOR MOMENTUM CHANGE,.,,,,.,, 069, (LBF) 

NOZZLE FRICTION DRAG,.,,..,,, 29,31 (LBF) 

NOZZLE STRUT DRAG ,, 0,00 (LBF) 

NOZZLe MOMENTUM CHANGE. 726, (LBF) 

NOZZLE PRESSURE INTEGRAL,,,,,.,.....,..,, * 757, (LBF) 

EXTERNAL FRICTION DRAG,,,,, 37,01 (LBF) 

EXTERNAL PRESSURE INTEGRAL.,,..,,,,,,,,,, -795, (LBF) 

TOTAL EXTERNAL ORAG,,,,, ,,,,,, •032, (LBF) 

TOTAL 8TRUT DRAG , 7.64 (LBF) 

CAVITy FORCE,.,,,, •652, (LBF) 

CALCULATED LOAD CELL FORCE, »763. (LBF) 

MEASUREO LOAD CELL FORCE, ,, , ■706, (LBF) 

FUEL VACUUM SPECIFIC IMPULSE 0,0, 0,0, •159,6, *117,5, 


ANGLE OF ATTACK . 0,000 (DEGREES) 

MASS FLOW RATIO, 0,9652 

ADDITIVE DRAG COEFFICIENT.. 0,0005 

LIMITING PRESSURE RECOVERY EFFICIENCY,,,. 0,1625 

DELTA PT2.,.. ........ 0,0708 (P8I) 

TOTAL PRESSURE RfcCOVtRY ■ SUPFRSUNIC , , , , , 0.3896 
TOTAL PRESSURE RECOVERY * SUBSONIC,..,.,, 0,1606 
INLET PROCESS EFFICIENCY * SUPERSONIC,.,. 0,8959 
INLET PROCESS EFFICIENCY * SUBSONIC,.,,.. 0,9056 
KINETIC ENERGY EFFICIENCY • SUPERSONIC... 0,9340 
KINETIC ENERGY EFFICIENCY * 8UBS0NIC , , , • , 0.8650 

ENTHALPY AT PO • SUPERSONIC,,,,,, -0,90 (BTU/LBM) 

ENTHALPY at PO ■ SUBSONIC................ 29,79 (bTU/LBM) 


COMBUSTOR 

FUEL-AIR RATIO,,,,,,,,, 0.0263 

EQUIVALENCE RATIO 0,908 

COMBUSTOR EFFICIENCY,, 0,655 

TOTAL PRESSURE RATIO,.,.,.,...,...,,,..,, 0,1364 
COMBUSTOR EFFECTIVENESS,,.,,,,.,,,,,.,,,, 0,6568 


INJECTOR DISCHARGE COEFFICIENTS 0,8607* 0,7484, 0,7696, 0 

NOZZLE 

VACUUM STREAM thrust COEFFICIENT • C$,,,. 0.9537 


NOZZLE COEFFICIENT • 0,8791 

PROCESS EFFICIENCY,,,,,,,,,,,,,.,, 0,6977 

KINETIC ENERGY EFFICIENCY.......... 0.8969 


stations 

nominal cowl LEAOING EDGE,,.,,, 

... 30,864 

C IN) 

INJECTORS 

FUEL INJECTORS 
STATION 

VALVE 

SPIKE TRANSLATION* 

0,3129 

(IN) 

U 

40,000 

A 

INLET THROAT ,, 

40,000 

(Ilil) 

10 

41,298 

8 

COWL LEAOING EDGE,,.,,,,,,,,,,, 

m. 35,197 

(IN) 

1C 

44,300 


NOZZLE SHKQUD TRAILING EDGE 

n. 73,537 

(IN) 

2A 

48.773 

D 

nozzle PLUG trailing EDGE 

,,, 87,289 

(IN) 

2C 

46,250 

E 

STRUT LEADING EDGE.,,,,, .,,,,, 

... 56,453 

(IN) 

3 A 

54,063 


STRUT TRAILING EDGE,,,., 

tt, 65,053 

(IN) 

30 

56,208 


COMBUsTOR EXIT,..,. 

o.* 65,053 

(IN) 

4 

00,796 
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HE f-t I n 4 = 0064 BLOCK s 58 tT/E « 156,111 MACH o,'0 PT = 747,999 TT » 2955,8 

RAMJET PERFORMANCE 

Summary REFOPT 


P T H GAMMA 

KIND nJiUNNfcL 10 5 

W'°',0 7H7.W9 2R56 657. 5f 7 8 3) 1.2951 

Oo.O'OO 0 .'58,6 '3$) 7 »33,7C 96 ) 1.J987 

SPIKE 'TIP NS 2 0 5 

0.6,00 18,112 2956 6S7.5( 7s3) 1.2950 

0 . 6.00 16,376 2889 637, 2( 764) 1,2971 

WIND TUNNEL 300 

O.OOo 747.999 2956 657. SC 7g3) 1,2931 

0,000 0.380 396 «34,1( 95) 1,3986 

SPIKE TIP NS 4 0 0 

0,600 18,112 2956 657. 5( 783) 1,2950 

0.600 16,417 2890 637, 7( 7&4) 1,2970 

INLET THROAT 504 

40.400 884,633 2927 64B,8{ 775) 1,2960 

«0.40o 1&.027 1449 229, 2 ( 3s«) 1,3518 

INLET UPNH8K 603 

40.400 284,633 2927 648, 8( 775) 1,2960 

«0,40o 13,759 1392 214, 2( 3«4) 1,3551 

INLET D_NNR3/< ~ 7 0 ' 4 

40,400' 182,955 29BT 648, 6( 778) 1,2960 

40.400 - 105,422 2826 ^l3»3( 7a5) 1,2991 

C0K6U$T0R O8I4 

40.410 283,945 2 927 64j5,8( 7?5) 1,2960 

u 0.41o. 16,047 1450 229, 5( 359) 1,3517 

CQK&U8T0R “ ' 0 9 2 4 

41,312 224,708 2920 646.61 7?3) 1,3962 

41,312 18.673 1597 266,6( 398) 1,3436 

COMBUSTOR 0 10 3 3 

41,377 220.9)2 2919 646, 4( 773) 1,2962 

41,377 18,881 1609 27l,8( 4oi) 1*3431 

combustor 0 n 4 3 

41.500, 214,063 2910 646,01 7?2) 1,2963 

41,500 19,294 1630 277.51 4o7) 1,3420 

COM0U$ToR 0 12 5 5 

42.460 .186,164 2906 642,41 7*9) 1,2966 

42.460 ' 20.867 1713 300,61 43O) 1,3379 

C0M&U8TC& 0 13 6 5 

44,097 171,003 2882 6'35.h'762) 1,2974 

44,097 20,765 1734 306,71 43$) 1.3371 

C0KBU8T0R 0 14 7 5 

44,310 169,418 2878 634,11 7*1) 1,2975 

44.310 20,821 1737 306,61 436) 1,3369 

COMBUSTOR 0 IS B 5 * 

44,800 165,451 2871 632,01 7g9) 1,2977 

44,900 21.004 1746 309.2C 438) 1,3365 

COMBUSTOR 0 16 9 S 

44.812 165,319 2871 631,91 7g9) 1,2977 

44.812 21,015 1747 309,31 439 ) 1,3365 

COMBUSTOR 0 17 10 5 

46.260 149,600 2852 626,31 753) 1,2963 

46.260 20,303 1763 311,81 4^3) 1,3358 

COHBU3TOR 0 18 11 4 

47.310 137,334 2840 o22,6{ 7 a 9) 1,2987 

47.310 '19,008 1763 313.91 *4<|3) 1,3358 


MOLRT SQNV MACH VfL S w/A w 
26.852 2568 

28.651 979 6,010 5861 1,823 0,10666 26,978 

28,851 2568 

28.851 2541 0,3?/ 1008 2.080 0.10666 26,978 

28.852 2568 

28.851 976 6.025 5883 1,823 0.10556 26,700 

26.851 2566 

28.851 2542 0,392 995 2,-080 0.10556 26,700 

28.051 2557 

26.651 103? 2,094 4582 1.887 0,94629 26,978 

26.651 2557 

28.851 1803 2,586 4663 1.887 0.86026 26,978 
26,831 2557 

26.851 2515 0,491 1333 1.945 0,86026 26,976 

28.851 2557 

28.651 1838 2,492 4580 1,887 0,94617 26,976 

28.881 2554 

26.881 1923 2.261 4348 1,903 0,94878 26,978 

28,851 2553 

28.851 1930 

2,244 4329 1,904*0.94881 26,978 

20.851 2553 

20.051 1941 2,212 4294 1,906 0,94912 26,978 

28.851 2548 

20.851 1906 2,080 4136 1.914 0,93974 26,978 

28.851 2538 

28.851 1999 2,031 4060 1,917 0,90794 26.9/0 

28.851 2537 

28.651 2000 2,024 4048 1,916 0,90624 26.978 

28.051 2534 

28,65; 2005 2,004 4019 1,919 0,90263 26.978 

28.651 2534 

28,051. 2006 2,003 4ot8 1,919 0.90261 26,978 

20.651 2526 

26.851 2014 1,903 3955 1.924 0.85034 26,978 

28.051 2521 

28.851 2015 1,951 3931 1.928 0,79120 26,978 


A/AC MU** 1 m 0 1 V AC PHI ETAC 

0,9875 5029 9,740 186,4 

0,9875 «987 1.670 184,9 

0,9875 4978 9.650 186,4 

0,9875 4978 l,e33 186,6 

0,1113 4299 67,387 159,4 

0.1224 4342 62,342 160,9 

0,1224 4342 16,510 160.9 

0,1113 4298 67,349 159,3 

0,1110 4177 64,106 154,6 

0,1)10 4167 63,836 154,5 

0,1110 4149 63,335 153.8 

0,1121 • 4067 60,400 150,7 

0,1160 4021 57.283 149,1 

0,1162 4015 57,017 140,6 

0.1167 3996 56,378 148,2 

0,1167 3997 56,362 140,2 

0,1239 3960 52,262 146.8 

0,1331 


3944 48,330 146,2 
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P 

T 

N 



GAMMA 

MOL w T 

SUNV 

MACH 

VEl 

6 

k/A 

* 

A/AC 

MUMTM 

Q 

IV AC 


COMBUSTOR 

0 

19 

12 

5 















47,337 

137,037 

2040 

622 

t5( 

70’) 

1,2987 

28,051 

2521 











47,337 

18,994 

1764 

314 

, 0 ( 

003) 

1,3357 

28,651 

2015 

1,950 

3929 

1.926 

0,7’008 

26,970 

0 , 1333 

39<*3 

40,240 

146,2 


COH 0 UgTOR 

0 

20 

13 ’ 

5 















48, Uo 

129,768 

2031 

619 

, 9 ( 

m) 

1,2990 

26,651 

2517 











48,110 

17,458 

1745 

306 

,7t 

438 ) 

1.3366 

26,051 

2005 

I,9b6 

3946 

1.931 

0,73720 

26,978 

0,1429 

3947 

45.209 

146,3 


COMBUSTOR 

0 

21 

14 

4 















48,787 

124,659 

2024 

617 

,0 ( 

705) 

1,2992 

26,651 

2514 











48,767 

15,464 

1704 

297 

, 6 < 

027) 

1.3304 

28,651 

1903 

2,016 

400J 

1,933 

0.67776 

26.970 

0,1554 

3971 

42,146 

147,2 


combustor 

0 

22 

15 

4 















49,317 

121,692 

2019 

616 

. 2 < 

703) 

1,2994 

26,651 

2512 











49,317 

13,955 

1667 

267 

• 6 ( 

4l7) 

1,3402 

26,651 

1962 

2.067 

4055 

1.934 

0,65369 

26,976 

0,1662 

3994 

39,946 

140,1 


COMBUSTOR 

0 

23 

16 

5 















50.727 

113,450 

2006 

612 

• 6 ( 

7«0) 

1,2997 

26,651 

2507 











50,727 

11,105 

1594 

267 

*9( 

397) 

1,3430 

28,651 

1921 




















2.162 

4153 

1.936 

0 .56035 

26,976 

0,1950 

4037 

34,869 

149.6’ 


COM 0 U 8 TQW 

0 

24 

17 

4 















52.827 

102,170 

2701 

600 

tl( 

735) 

1,3002 

28,651 

2501 











52,82? 

6,482 

1519 

247 

,7 C 

377) 

1,3478 

26,651 

107S 

2,261 

4246 

1,943 

0,00279 

26,978 

0,2379 

4077 

29,221 

151.1 


combustor 

0 

25 

18 

4 















53,327 

100,707 

2788 

607 

• 1 C 

734) 

2,3003 

26,651 

2499 











53*327 

7*979 

1499 

242 

*3t 

378) 

1.3489 

26,651 

1666 

2*209 

4272 

1.944 

0,02670 

26,978 

0,2460 

4009 

28,196 

151,6 


CQM&UsTOR 

” “ 0 

26 

19 

4 















54,077 

98,470 

2763 

605 

#7 C 

733) 

1,3005 

20,651 

2498 











54,077 

7,324 

1472 

235 

• 2C 

3f,S) 

1.3505 

26,951 

1651 

2,327 

4306 

1.945 

0,00030 

26,976 

0.2631 

4104 

26.790 

152,1 


combustor 

0 

27 

20 

4 















54,837 

96,153 

2779 

604 

• 4C 

738) 

1,3006 

26,651 

2496 











54,837 

6,776 

1440 

229 

• oc 

3S8) 

1,3518 

26,851 

1037 

2,359 

4334 

1,946 

0.37856 

26,978 

0,2782 

4117 

25,499 

152.6 


COMBUSTOR 

0 

28 

21 

5 















55.76o 

93,186 

2774 

603 

,0 ( 

730) 

1,3008 

26,651 

2494 











55t76 0 

6,225 

1426 

223 

• oc 

358) 

1,3531 

26,851 

1623 

2,392 

4361 

1.946 

0,35550 

26,976 

0,2963 

4129 

24,091 

153*0 


combustor 

0 

29 

22 

a 















56,26^ 

01.587 

2772 

602 

• «c 

7*0) 

1,3006 

20,651 

2493 











S6.26* 

4,751 

1374 

209 

» 4 c 

33’) 

1,3562 

26.851 

1792 

2,474 

4434 

1.957 

0,28626 

26.978 

0,3679 

4166 

19,726 

154,4 


combustor 

0 

30 

23 

5 















56*317 

01,491 

2772 

602 

,3( 

7 2 9) 

1,3000 

26,051 

2493 










^ O’ 56.317 - 

4,733 

1373 

209 

, 2 ( 

338 ) 

1,3562 

26,851 

1791 

2,476 

4435 

1.957 

0,28506 

26,976 

0,3690 

4166 

19,676 

154.4 


COMBUSTOR 

0 

31 

24 

5 















56,457 

61,196 

2771 

602 

• 1C 

73<>) 

1,3009 

28,851 

2492 










8 & 

56,457 

4,688 

1371 

208 

• 5 ( 

338) 

1.3564 

28,851 

1790 

2.460 

4436 

1.957 

0,28301 

26,976 

0,3717 

4160 

19,547 

154,5 

£v § 

COMBUSTOR 

0 

32 

25 

4 















56,537 

02,279 

2771 

602 

• OC 

7 2 9) 

1,3009 

26,851 

2492 










<0 ^ 

56,537 

4,734 

1369 

200 

. 1 C 

337) 

1,3565 

28,851 

1789 

2,462 

4440 

1.956 

0,28663 

26,978 

0,3675 

4160 

19.770 

154,5 

£7 

COMBUSTOR 

0 

33 

26 

5 















56.617 

62.455 

2770 

601 

• 7 C 

725) 

1,3009 

28,651 

£492 










££> 

56,817 

4,700 

1365 

207 

• 1C 

338) 

1.3567 

26,651 

1767 

2,407 

4444 

1,936 

0.20563 

26,970 

0,3680 

4170 

19.725 

154.6 


COMBUSTOR 

0 

34 

27 

4 














v 

57,043 

62,649 

2769 

601 

• 4C 

72’) 

1,3009 

26,651 

2492 











57,043 

4.679 

1362 

206 

,3 ( 

336) 

1,3569 

26,651 

1765 

2,491 

444b 

1 .956 

0 ,28520 

26,978 

0,3693 

4171 

19,707 

154,0 


COMBUSTOR 

0 

35 

28 

4 















57.767 

02,317 

2766 

600 

o*C 

728) 

1,3020 

26,651 

2490 











57,767 

4,568 

1354 

204 

• 1C 

333) 

1,3574 

26.851 

1779 

2.504 

4455 

1.956 

0,26068 

26,976 

0,3753 

4174 

19.431 

154,7 


COMfeUsfOR 

0 

36 

29 

3 















58,787 

82,547 

2763 

599 

• 6( 

727) 

1.3011 

26,651 

2469 










H<4 

58,787 

4,507 

1346 

202 

• oc 

33l) 

1,3579 

28,851 

1775 

2,513 

4460 

1 *955 

0.27860 

26,970 

0,3777 

4176 

19,330 

154.6 

CO 

COM6U$TuH 

0 

37 

30 

5 














CJ( 

60,797 

03.750 

2757 

597 

,0( 

725) 

1.3013 

26.651 

2466 











60,797 

4.711 

1353 

203 

*9 C 

333) 

1.3575 

28,651 

1779 











PHI 


ETAC 


2.095 0039 1.9S3 0,20659 26,97b 0,3650 


6163 19,910 154.3 



196 


PAGE 3 


REAOIWG b 0064 BLOCK c 58 TIRE = 156.111 «*Cn 8.0 PT' a 707.999 TT a 8955,8 

P T 8 GA*M KOLWT SONV MACH y£L S W/A \i A/AC KlPT* G IVAC Pfil ETAC 

COKbUsTOR 0 38 A 1 5 

68,817 84.610 2753 596,71 7g4) 1,3014 28,851 2485 

62,217 4.882 1360 205.61 333} 1,3570 88,851 178} 2,480 4423 1.958 0,29641 26,978 0,3553 4153 20.373 153.9 

COKeUgJpH 0 39 32 4 

64,601 70,037 2746 594,71 7g2} 1,3016 28,651 2482 

64,601 4,696 1371 206,71 338} 1.3S6S 28,691 1790 2,455 4395 1,957 0.28096 86,978 0,1749 4136 19,189 153,3 

COMBUSTOR 0 40 33 2 

65,0.57 72,273 2745 594,41 7g2) 1,3017 28,851 2482 

65,057 4,374 1373 209,11 3}8) 1,3563 28.851 1791 2,451 U39t 1,962 0,26120 86,978 0,4032 4133 17,823 153,2 

NOZ21E AE 41 34 3 

87.293 72. 273. 2745 594,41 ?22) 1,3017 28,851 8«e2 

07.29} 0.392 708 41,61 l?l) 1,3942 28,85l 1305 4,031 5259 1,962 0,03438 26.978 1.9371 4606 4.444 170,7 

NOZZLE PO 42 35 3 " ‘ * 

87.293 72,273 2745 594, 4( 7g2) 1,3017 28,851 2482 

07,29} 0.366 70S 40, 8 ( I 7 O) 1,3943 26,851 1302 4,044 3263 1,962 0.05378 26,976 1,9565 ' 4607 4,399 170,6 

FJCTXVE COH0U8TR 61 54 0 

65, $97 204,633 2745 594, «( 7gg) 1.30J7 28,851 2481 

65,057 0,306 477 *.14,31 1 1 SJ 1,3991 26,851 1073 5,144 6519 1,866 0.06328 26,976 1.264? 4763 7,t«3 176,2 

FICTIVE NOZZLE 6 g 55 0 

07,29} 113,747 2724 507,91 7 1 53 1,3024 28,051 24?2 

07.293 - 6,313 579 10,21 1 « 0 J 1,3979 28,851 1101 4,554 5377 1,929 0.05437 26,978 1.9371 4664 4.544 172.9 
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XA0S 


P»lB 

PoOB 


PDA 


00 X 


U» I B 


0*08 


CAh ALL 

p«ib/pgu 

P-1B/P10 

P*OB/PSO 

P»UB/PlO 

6.53oE 

Cl 

4.16BE 00 

3.650E 

OQ 

»5, 1«IE 

02 

*1 • 700E 

03 

*7.5956 

02 

•9,4886 

02 

4.36BE 

03 

1,0806 

01 

*,5726-03 

9.408E 

00 

4,6806*03 

6,6966 

01 

1.7206 60 

O.30CE 

"0 

»«,7«2E 

02 

•it 7^2E 

03 

•7,7176 

02 

“9,7036 

02 

u ,5bSt 

03 

4,4576 

00 

2.299E-03 

1.1146 

01 

5,7496-83 

6.763E 

01 

i.eoee 00 

«.47CE 

00 

“4,1236 

02 

•U7S<iE 

03 

•7,7546 

02 

•9.762E 

02 

4,0656.03 

4.606E 

00 

2.0186*03 

1.158E 

Oi 

5»976E"03 

6,8fl,o£ 

01 

l.noe 00 

3.2S0E 

00 

«3, Jfc8£ 

02 

M*7*7E 

03 

"7,7916 

02 

•9.878E 

02 

4.780E 

03 

4,9496 

00 

2,*53E*u3 

8,4236 

00 

«, 3456*03 

6.912E 

01 

1.601E 00 

2,1106 

00 

•2„B05E 

02 

•1*7»0£ 

03 

•7,8216 

02 

■9,9756 

02 

4,848E 

03 

4,1506 

00 

2.1M6-03 

5.468E 

00 

2.621E-43 

6.973E 

01 

1.34QE 00 

1.942E 

00 

-2,4296 

02 

• W7SI0E 

03 

•7,0426 

02 

•1,0046 

03 

4,9226 

03 

3.4726 

00 

1.791E.03 

5,0326 

00 

2 , 596E*03 

7.0&6E 

01 

1.175E 00 

1.0BOE 

00 

-1.9496 

02 

» 1 »8u7E 

03 

•7.8726 

02 

•1,0206 

03 

5,0366 

03 

3.044E 

00 

1.5716-03 

4,3536 

00 

2,2406*03 

7#llj£ 

01 

1.100E 00 

1.601P 

00 

•1.7556 

02 

•l.aiSE 

03 

•7,0836 

02 

•1.0886 

03 

5,0886 

03 

2,8506 

00 

1,0716-03 

4,1496 

00 

2,1406*03 

7 * 2646 

01 

1,0476 00 

1.3206 

00 

•1.1596 

02 

-1.835E 

03 

•7.919E 

02 

•1.0436 

03 

S.273E 

03 

2.7136 

00 

i,aooE-o3 

3,4216 

00 

1,7456*03 

7 , 354E 

01 

toOlBE 00 

3.1006. 

»0 1 

•8.136E 

01 

*l,8t*SE 

03 

•7.9J6E 

02 

•1.0526 

03 

5,1726 

03 

2.6336 

00 

1 *3586-03 

6.0336“ 

•01 

4 , 1446*04 

7.3SaE 

oi 

1.016E 00 

3. 0556. 

-Ol 

•8.0726 

01 

• W645E 

03 

•7.936E 

02 

•1,0526 

03 

S.372E 

03 

2,6326 

00 

U358E-03 

7.917E-01 

4, 0646-04 

7,«67E 

01 

9.700E-01 

0.000 


•5,9756 

01 

»1 •86JE 

03 

•7.9586 

02 

•1.0886 

03 

5.424E 

03 

2.5146 

00 

U297E-03 

0*000 


0,000 

7.772E 

01 

8,oooe»oi 

0.000 


•2,436E 

01 

• 1 1 807 £ 

03 

•7.9916 

02 

•1.O00E 

03 

5.S23E 

03 

2.073E 

00 

1.070t-03 

0.000 


0,000 

8.162E 

01 

8, 3506*01 

0,000 


t,058E 

01 

•1*&70E 

03 

•8.O20E 

02 

•1.068E 

03 

5,6286 

03 

2,1646 

00 

1,1166*03 

o»ooo 


0,000 

8,44jE 

01 

7 ,3006*01 

0,000 


2,7972 

01 

-1.8/2E 

03 

•8,0436 

02 

•1,0066 

03 

5 , 682E 

03 

1.8926 

00 

9,7*96-0^ 

0*000 


0,000 

0 0 7 29E 

oi 

9,490E»01 

o.ooo 


4,6186 

01 

"1.676E 

03 

•8,0836 

02 

“1.06BE 

03 

5.T05E 

03 

2.449E 

00 

1.2836-03 

0*000 


0.000 

8.7296 

01 

9.455E-01 

0,000 


4,OiBE 

01 

*li876E 

03 

•6,083E 

02 

• t ,068E 

03 

S.705E 

03 

2.4506 

00 

1.264E-03 

0*000 


0,000 
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X 



DOR AC 

CORAG 


CF 

HC 

9* 

OAqE 

01 

l.tsee »2 

1.138E 


2,2256*03 

4 

,<41)76*02 

9* 

one 

01 

1,7716*01 

1.180E 

02 

2,2266*03 

4 

, 8v7E*02 

a* 

UlE 

01 

1.6066 01 

1,3006 

02 

2,3556*03 

4 

.759E-02 

9a 

139E 

01 

1,1686 00 

1.312E 

02 

2,3656*03 

4 

,7886*02 

9a 

ISoE 

01 

2,221£ 00 

1.3596 

02 

2,3836*03 

4 

,8336*02 

41* 

296E 

01 

1.717E 01 

1.5066 

02 

2.852t«03 

4 

.9/06*02 

9* 

41oE 

01 

2.872E 01 

U793E 

02 

2,0766*03 

4 

.BbOE-02 

4t 

43 jE 

01 

3.6716 00 

1.B30E 

02 

2,9826*03 

4 

,6636*02 

«• 

46oE 

01 

8.639E 00 

1.916E 

02 

2,O96£*03 

4 

,6756*02 

4* 

48iE 

01 

2,080E»01 

1.916E 

02 

2,u97E*03 

4 

,6766*02 

9* 

626e 

01 

2.827E 01 

2.1596 

02 

2.5266*03 

4 

.6536*02 

9. 

73ie 

01 

1.657E 01 

2.32SE 

02 

2.5356*03 

4 

,3686*02 

9* 

734 E 

01 

«.137£»01 

2.329E 

02 

2.535E-03 

4 

,3366*02 

4* 

ei IE 

01 

i.is^e ot 

2 . 86 je 

02 

2,5286*03 

4 

•0266*02 

4* 

679E 

01 

9,3016 00 

2.5366 

02 

2.5016*63 

3 

,6516*02 

4i 

932E 

oi 

6.7B9E 00 

2, 60UE 

02 

2,«7«E*C3 

i 

.3686*02 

Sa 

07JE 

ci 

1.627E 01 

2.766E 

02 

2,9286*03 

a 

,7876*02 

Si 

2 B 3 E 

01 

a.oaSE 01 

2.97JE 

02 

2,S70F.»o3 

a 

,2186*02 

Si 

333E 

01 

0,32lE 00 

3,0196 

02 

2,3566*03 

2 

,1086*02 

5. 

408E 

01 

6.170E 00 

3.076E 

02 

2,3336*03 

1 

,960E*02 

Si 

4*4 E 

oi 

s.ojee 00 

3.1356 

02 

2,S16E»03 

i 

.8366*02 

5a 

576E 

oi 

"6,7906 00 

J.203E 

02 

2.899£o03 

i 

,7056*02 

5* 

626? 

oi 

2.2476 00 

3.2256 

02 

2.2«0E>»O3 

i 

,3366*02 

So 

632E 

01 

S. 1196-01 

3 « 229E 

02 

2,287E»C3 

i 

,3296*02 

So 

64 6 E 

01 

7,B2BE»o! 

3,2366 

02 

2,2856*03 

i 

,3166*02 

5. 

65 t\t 

01 

8.5UE-01 

3.2016 

02 

2.239E-03 

i 

.3296*02 

So 

66gE 0l 

1.S75E 00 

3. 3576 

02 

2.2326*03 

i 

.3306*02 

St 

704|E 

oi 

1,2666 00 

3.2696 

02 

2.228E-03 

1 

,3156*02 

Si 

777S 

oi 

0. 029£ 00 

3.310E 

02 

2,2186*03 

i 

,2872*02 

5. 

679E 

01 

S,605E 00 

3.366E 

02 

2.207E-03 

i 

,2/16*02 

6 » 

O 80 E 

01 

1,1176 01 

J.077E 

02 

2,207£*03 

i 

,315E«02 

6. 

222E 

01 

B,098g 00 

3.5SBE 

02 

2.206E-03 

i 

.352E-02 

6* 

46eE 

oi 

1.389E 01 

3,6976 

02 

2,2366*03 

l 

■ 3u IE-02 

6. 

506E 

oi 

2,00B£ 00 

3.717E 

02 

2,2636*03 

i 

•2256*02 

6, 

SlOE 

oi 

2,0256*01 

3.7196 

02 

2,2666*03 

i 

.1586*02 

6 o 

53oe,' 

-01 

9.836E-01 

3.729E 

02 

2,262E*03 

i 

.1376*02 

6 9 

696E 

01 

7.615E 00 

3.80S6 

02 

2,2076*03 

9 

,3316*03 

6* 

763E 

Oi 

2.6B9E 00 

3.e3ge 

02 

2.2126*03 

9 

.6166*03 

6« 

840E 

01 

2.973E 00 

3.662E 

02 

2, 173E*03 

8 

,2066*03 

6o 

912E 

01 

2.3006 00 

3.8856 

02 

2,1116*03 

6 

,8o7e»03 

6« 

97jE 

01 

1,696£ 00 

3.902E 

02 

2,087E»03 

5 

,8696*03 

7 i 

068E 

01 

2.9036 00 

3.926E 

02 

2,0566*03 

5 

.2636*03 

7 o 

UiE 

01 

1,023E 00 

3.9366 

02 

2.0986*03 

5 

,0936*03 

7. 

26aS 

01 

3,oo2E 00 

3.97 IE 

02 

2.023E®03 

4 

.5526*03 

7a 

354E 

01 

1.9616 00 

3,9856 

02 

1, 9236*93 

d 

.9186*03 

7 i 

35ae 

01 

1.9lS£c.03 

3o985E 

02 

1,9226*03 

a 

,9106*03 

7. 

487E 

oi 

7.0326*01 

3,«926 

02 

1,9816*03 

3 

,693E»03 

7. 

T7g€ 

oi 

1 ,01 OE 00 

U.006E 

02 

1 ,939E*03 

3 

,3916*03 

6, 

162E 

Oi 

1.8216 00 

9,0206 

02 

1,9336*03 

3 

,829E*03 

8. 

,443E 

oi 

7 , 1 2 IE*01 

8,0266 

02 

1. 9026*03 

3 

,0786*03 

8 « 

,729E 

01 

3,06 IE” 01 

8.0316 

02 

1 ,9366*03 

3 

.7336*03 

6. 

729E 

Oi 

0,000 

8.031E 

02 

1,9366*03 

3 

»738E»03 


CO 

CO 
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RAMJET PERFORMANCE 


ENGINE PERFORMANCE 


iNLtl 


CALCULATED THRUST, »}b6 , (LbF) 

MEASURED thrust,...,.,,,,,,,,,,, ,,,, -55J, CLBF) 

CALCULATED SPECIFIC IHPUt.se,.,,,.,,,.,.,, <*367, CLaF'.SeC/’LBMJ 

MEASURED SPECIFIC IMPULSE,, »554, (LaF-SEC/LBM) 

CALCULATED THRUST COEFFICIENT,.,...,...,, *,1465 
HEASUrEO THRUST COEFFICIENT -.2213 


REGENERATIVE-COOCED ENGINE PERFORMANCE 
CALCULATED 

STREAM THRUST,,,.,,, 0, CLBF) 

net thrust o. uen 

SPECIFIC IMPULSE.,.,,,,..,,,,, 0, ClBP-SEC/LBM) 

thrust COEFFICIENT 0,0000 


ANGLE OF attack «.,,,, 0,000 

MASS FLOW RATIO,,,, 0,9875 

A OBIT IVE DRAG COEFFICIENT...,,, f),i>000 

LIMITING PRESSURE RECOVERY EFFICIENCY,,,, 0,1620 
DELTA PT2,, 0.1193 
TOTAL PRESSURE RECOVERY ■ SUPERSONIC .... , 0.3B05 

TOTAL PRE85URE RECOVERY « SUBSONIC....... 0.J644 

INLET PROCESS EFFICIENCY • SUPERSONIC.,,, 0,B900 
INLET PROCESS EFFICIENCY » SUBSONIC.,,,,, 0.9039 
KINETIC ENERGY EFFICIENCY - SUPERSONIC,,, 0,9956 
KINETIC ENERGY EFFICIENCY - SUBSLMC,,,,, 0,8968 

ENTHALPY AT PO * SUPERSONIC,,,,,,, -4.77 

ENTHALPY AT PO » SUBSONIC. 26,98 


MOMENTUM AnO FORCES 


COMBUSTOR 


INLET FRICTION -OR AG*. f t 

1 15*8' 

(LftP) 

INLET MOMENTUH CHANGE,,.., 

•730,0 

257.9 

10.67 

•166. 

31.34 

CLBF) 

(L6F) 

COMBUSTOR FRICTION DRAG,,,,..., 

COMBUSTOR STRUT DRAG, 

CLBF) 

CLBF) 

CLBF) 

0L8P) 

(L8F3 

COKeUsTQN MOMENTUM CHANGE. , Tt _* 

NOZZLE FRICTION 

NOZZLE STRUT DRAG 

o 0 oo 

NOZZLE MOMENTUM CHANGE, , 

531 • 
56?* 

NOZZLE PRE8SURE INTEGRAL,. 

(L8F) 

EXTERNAL FRICTION DRAG, 

43«21 

(LBF ] 

EXTERNAL PRES8URE INTEGRAL,. ............. 

-;035 o 

CLBF) 

CLBF) 

TOTAL EXTERNAL DRAG, 

T07AL 8TP0T DRAG,. 

v 

io;a7 

•loan 

«25lS 0 

■»2703o 

* mWf 4 

CLBF) 

CLBF) 

CLBF) 

CLBF) 

CAVjTy FQRCEfl o dao oo o #io 

CALCULATED 10A0 CELL FORCE." I!"!,"!.!.. !. 

MEASURED LOAD CELL FORCE. ...... .......... 

FUEL VACUUM SPECIFIC IMPULSE 




FUEL-AIR RATIO, 0,0000 
EOUJVALENCE RATIO, ,,,,,, ,,,,,,,,,,, ,,,,,, 0,000 

COMBUSTOR EFFICIENCY,.,.,,., 0,000 

TOTAL PRESSURE RATIO,,,,, , 0.2539 
COMBUSTOR EFFECTIVENESS,,,.,,... 0,6760 


INJECTOR DISCHARGE COEFFICIENTS 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT • CS.,., 1,0130 


NOZZLE COEFFICIENT a 0,9709 

PROCESS EFFICIENCY,. 1.1171 

KINETIC ENERGY EFFICIENCY. , , ... , , . , . , . , ,, 1.0256 


STATIONS 


NOMINAL CO«L LEADING EDGE 34,084 

SPIKE TRANSLATION 0,3168 

INLET THROAT GOiOOO 

COWL LEADING EDGE,.,,, 35,201 

NOZZLE SHROUD TRAILING EDGE,.,,.,,,,,,,,, 73,541 

NOZZLE PLUG TRAILING EDGE, ,,,,, 87,293 

STRUT LEADING EDGE,,,.,,,.., 56,457 

STRUT TRAILING EDGE, 65,057 

COMBUSTOR EXIT 65,05/ 


( IN) 

injectors 

FUEL INJECTORS 
STATION 

C IN) 

1A 

40,400 

CIN) 

1 0 

41,302 

CIN) 

1C 

44,300 

C IN) 

2A 

40,777 

(IN) 

2C 

46,250 

UN) 

3A 

54.067 

UN) 

58 

56,252 

UN) 

4 

44,602 


VALVE 


(DEGREES) 

CPSl) 

(BTU/L8M) 

CBTU/L0M) 
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READING « 0060 BLOCK 0 71 T Xf*r s )t>7,611 MAC* 6.0 PT e 7 U 8.2'19 Tf a i n 6 , 1 

RA'JJtt PFRFOR l M"fCE 


P T H 

WJNO TUNNEL 1 0 5 

0,000 708, 2, <19 3063 600. H 

0,000 0,400 021 *28. OC 

SPIKE TIP NS 203 

0,600 10,162 3063 69o,l( 

0.600 16.333 2990 667, 9( 

WIND TUNNEL 300 

0,000 748,249 3063 690, 1( 

0,000 0,384 415 «29.a( 

SPIKE TIP NS 400 

0,600 18,162 3063 690, K 

0,600 - 16.471 2996 669. bt 

INLET throat 504 

40.400 301,775 3024 e78,2£ 

40.400 15.9t7 1479 237«0£ 

INLET UPNR8K 603 

40.400 301,775 3024 676. 2( 

40.400 13,676 1421 221.9 C 

INLET DNNR8K 704 

40,400 125,577 3024 678, 2£ 

40,400 107,967 2922 647, 2£ 

COM0USTOR 0814 

40,410 301,058 3024 678 , \( 

40,410 15,936 1«80 237, 4( 

COMBUSTOR 0 9 2 21 

41,302 179,722 2957 6B6,2( 

41,302 15,986 1643 276, 6£ 

COMBUSTOR 0 10 3 21 

41,312 194,4)4 2685 686, 2£ 

41,312 16.024 1665 279, Of 

COMBUSTOR 0 11 4 21 

41,377 194,018 2873 665, 9( 

41,377 16,254 1564 282, 2£ 

COMBUSTOR 0 12 5 21 

41,500 191.239 2870 685, 3( 

41,500, 17,876 1607 295. 1( 

COMBUSTOR 0 13 6 4 

42,460 149,665 3027 679.70 

42,460 28.339 2091 367, 9{ 

COMBUSTOR 0 14 7 5 

44,097 110.933 36 37 667, 3C 

44,097 54,722 3127 493, 6C 

COMBUSTOR 0 15 8 2 

44.310 110.322 3639 665. 5( 

44.310 56.446 3154 500. 3( 

COMBUSTOR 0 16 9 3 

44,000 109.174 3616 66), 2< 

44,800 60,408 3187 515, OC 

COMBUSTOR 0 17 10 2 

44.812 109.141 3613 661, 1( 

44.812 60,387 3185 515. 0( 

COMBUSTOR 0 J 8 11 8 

46.250 102.649 3094 667, 2( 

46.250 57.831 2712 527. Sj: 


S il H M 

GA>-M MtVT SOV MALM 

815) 1,2918 28,852 2611 * 

lpl) 1.3989 28,851 1007 5,952 

815) 1,2916 28,851 2611 

794) 1,2939 28.851 2582 0,408 

815) 1 .2 9 1 fi 28,852 2611 

100) 1,3989 28,851 1000 6.000 

815) 1,2916 28,851 2611 

795) 1,2937 28,051 2584 0.391 

804) 1,2930 28,851 2596 

366) 1,3501 28,851 1855 2,533 

8i)4) 1,2930 28,b5l 2596 

351) 1,3534 28,851 1821 2,62« 

804) 1.2930 26,851 2596 

773) 1.2^61 26,651 2555 0.487 

804) 1,2930 28,851 2596 

367) 1,3500 28,851 1856 2.53' 

850) 1,2972 26,508 2682 

446) 1,3440 26,508 2035 2.220 

828) 1 ,3005 26,432 2656 

424) 1,3486 26,432 1992 2.266 

025) 1,3011 26,421 2652. 

424) 1,3487 26.421 1992 2.256 

624) t ,3012 26,419 2651 

436) 1 ,3466 26.419 2018 2,190 

871) 1.2937 26,60b 2705 

563) 1.3267 26,606 2249 1,756 

1058) 1.2634 27,334 2891 

892) 1,281? 27.340 2699 1,092 

1058) 1,2632 27,342 2691 

901) 1.2802 27,349 2709 1,06) 

1051) 1,2642 27.330 2884 

912) 1.2792 27,336 2723 0,993 

1050) 1,2643 27,328 2683 

911) 1.2793 27,333 2722 0,993 

1001) 1,2916 23. £32 2894 

864) 1.304? 23.732 27*2 0.978 


AY 9 F P £• W T 
yfl s <n » A/AC 

599u 1,834 0,10734 2b. 920 0,9791 

1053 2,090 0,10734 26,920 0.9791 

6000 1,834 0,10373 26.014 ".9/91 

1011 2.090 0.10373 26,014 0,9791 

4698 1,893 0,94425 26,920 0,1113 

4778 1,893 0,85841 26.920 0,1224 

1244 1,993 0 ,85841 26.920 0,1224 

4696 1,893 0.94413 26,920 ',1113 

4516 2.062 0,45256 27.107 f,HU 

4514 2.049 0.95333 27, '07 ,'iiO 

4494 2.048 0.95336 27.107 C.lUO 

4418 2.049 0 ,95367 27.107 0,1110 

3949 2.081 0,94425 27,107 n,n2l 

2946 2,139 0,91229 27,107 0,1160 

2875 2.139 0.91056 27,107 0,1)62 

270b 2.138 0.90695 27,107 0,1167 

2704 2,138 0,90694 27,107 0,1167 

2b«» 2,325 0 , 6644*5 27.4J6 0,1238 



Q 

l\,AC 

PHI 

£7 AC 

5117 

9,999 

190.1 



fi*77 

1.756 

184,9 



4948 

9,672 

1 90 12 



4946 

1.629 

190.2 



4385 

68.945 

162.9 



44^7 

63,743 

164.4 



4427 

1 6*599, 

164.4. 



4344 

68,907 

162.6 


• 

4260 

66*859 

157.8 

0,89 

OJ7 

425* 

66.676 

157.1 

0,29. 

(U01 

4249 

66.590 

136.7 

0.2.4 

Q.00 

4231 

65.48b 

156.1 
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02 

4 

9066 

02 

4 

9086 

02 

4 

U15F 

02 

4 

9376 

02 

4 

9626 

02 

n 

973 c 

02 

u 

a 77£ 

02 

4 

9/76 

02 


CF 

2,?O0r-U3 

2 . 2396-03 

2.7996-03 

2.9516-03 

2,3986-03 

2. U07E-03 
2.503E-03 
2,7036-03 
3,0696-03 
3.086E-03 
3.082E-03 
3.3«3E-03 
2.975E-03 
2.92SE-05 
3.029E-03 
2,9626-03 
3.259E-03 
2,971 E-03 
2,9096-03 
2,6556-03 
2,6596-03 
2.930E-03 
2.905E-03 
2.890E-03 
2,8626-03 
2.837E-03 
3,0256-03 
2,899E-03 
3.3856-03 
3 , 009t »u3 
2.9886-03 
2.9296-03 
2,7896-03 
2,5*76-03 
3,1356-03 
3,1506-03 
3.360E-03 
3.971E-03 
3,9696-03 
3,9106-03 
3,3996-03 
3,3716-03 
3.3926-03 
3,3l9t-03 
3 , 2706-03 
3,2516-03 
3,2076-03 
3,1196-03 

3 , t 1 fit- 03 
3 , 1996-03 
3.219E-03 
3,1396-03 
3.0B6E-OJ 
3, 1 20C-O3 
3, J 28t-o3 


HC 

9. J63F-02 
9.3896-02 
u.oulF -02 
9,91 0E-02 
9.519E-02 
9.B13F-02 
6,2926-02 
7.9526*02 
7.1776-02 
7.182E-02 
7.190F-02 
6 • 61 3F-P2 
7 ,5956-02 
7.519E-02 
7,2256-02 
7,1126-02 

6.1786.02 

6.0976- 02 
8.4886-02 
5,8266-02 
9,5606-02 
9,2166-02 
3,9536-02 
3.666F-02 
3.4656-02 
3 , 158E-02 
2.578E-02 
2.691E-02 
2.6876-02 
2.891E-02 
2,8136-02 

2.5226.02 

1.7346.02 
3.8006-02 
3,0546-02 
3 ,3656-02 

3.0976- 02 

3.1436.02 
3.13ME-02 
2.2516-02 
2.016F-02 
1.5926-02 
1 .2506-02 

1.0746.02 
8.2906-03 
7.551E.0J 
6.248F-03 

3.9816.03 

3.9506.03 
4.830E-OJ 
7.503E-03 
5. 4626-03 
4.S62F-03 
6. 0b7E-nj 
6. 0706-03 
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PAGE 7 


RAMJET PERFORMANCE 


ENGINE PERFORMANCE 


INLET 


CALCULATED THRUST, 


CLBF) 

(LBF) 

t KiF-SEC/LbP ) 
CUF-SEC/LftF) 

MEASURED THRUST, 

. , . . ( l . 

CALCULATED SPECIFIC IMPULSE, ........ 

3003. 

MEASURED SPECIFIC IMPULSE. , 

. • • « • 1863. 

CALCULATE- 1) THRUST COEFFICIENT*#..*#. 

1 1 1 1 1 0 . S 3 4 9 

MEASURED THRUST COEFFICIENT,...,,,,, 

.*»». o,bai £ 



REGENERATIYE-CQOlED ENGIme PERFORMANCE 


CALCULATED 

stream thrust, 

NET THRUST 

SPECIFIC IMPULSE..,,. 

THRUST COEPFICTENT. 


6780, (LBP) 

1659, (LBF) 

2075, (LBP-SEC/LBK-) 
0,6978 


AN’GI E OF ATTaCa ............. 0,006 

MASS FLHA RATIO 0,979} 

ADDITIVE oral COEFFICIENT, 0,0010 

LTMTING PRESSURE RfCDVEHV FFFJCIF- Ct,,.. 0,1655 

DELTA PTE 0,1196 

TOTAL PRESSURE RECOVERY - SI PERSCMC , . , . , C .0055 

TOTAL PRESSURE RECOVER? - SIBSCUC 0,1678 

INLET PROCESS EFFICTEFCV * SlpERSOMC, . . . (.6996 
INLET PROCESS EFFICIENT - SuBSOf K , , 0,9092 
KINETIC ENERGY EFFICIENCY • SUPERSONIC, » , 0.90416 

KINETIC £mER(Jv FfF ICIFnCy * SLB 3L’- 1C 3.6933 

ENTHALPY at PO ■ SUPERSONIC. -0,07 
ENTHALPY AT PO » SURSOMC. 36,72 


MOMENTUM ANli FORCES 


inlet friction drag..,,..,.... 


(L9P) 

INLET MOMENTUM CHANGE, ........ 


CL8F) 

(LBF) 

CO^aUSToR FRICTION DRAG. 


COM0USTOR STRUT DRAG 


(LBF) 

(LBF) 

COMBUSTOR momentum change,.,,, 


NOZZLE. FRICTION DRAG. .a. ...... 


U0F)- 

(LBF) 

NOZZLE STRUT ORAG.,,,,,,, 


NOZZLE MOMENTUM CHANGE...... f . 


<UF) 

CL9FJ 

(L6F) 

(LBF) 

noiile pressure Integral##. 


EXTERNAL FRICTION ORAG 


EXTERNAL PRESSURE INTEGRAL, , ,, 


TOTAL FXTERNAL DRAG 


(LBF) 

total stput drag,,,.,, ,,,,,,,,,, ,,,,,,,,, — 6,10 

CAVITY FORCE «l 1 uk. 

(LBF) 

(LBF) 

CALCULATED LOAD CELL FORCE 

mtiSl . 

(LBF) 
a*F> 
,9. Of 

MEASURED Load CELL FORCE,. »7fc3, 
FUEL VACUUM SPECIFIC I m PUL8e 0,0, -153,6. -11 


C0*-bL5TCR 


FI'EL.AIR RATIO. 0,0297 

EQUIVALENCE RATIO,,,,, 1,911 

COMBUSTOR EFFICIENCY.,,,,,,,,,.,,,,, 1,000 

TOTAL PRESSURE R AT IP . , 0.1950 

COMBUSTOR EFFECTIVENESS.,,,.,,.,,,,,.,,,, 0,6698 


INJECTOR DISCHARGE COEFFICIENTS 0,7389, 0,7779, 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT • CS,,,, 0,9219 


NOZZLE COEFFICIENT . CT,.., 0,6390 

PROCESS EFFICIENCY 0,7826 

KINETIC ENERGY EFFICIENCY,, 0,8217 


stations 




FUEL INJECTORS 

NOMINAL CUKL LEADING EDGE 

, ifttfliju 

( IK ) 

?K.<irrTn&ft 

CTAHr.K. 

SPIKE TRANSLATION,,.,,,... 

# o , i 1 6 a 

( n ) 

i b 

un 

INLET Thro at. 

1 40*400 

( in) 


/ii . X ft p. 

CO^L LE/iOING 

• JbiHoi 

r i kj 5 

1 

/j ii 7 ft n 

NOZZLE SHROUD TRAILING EDGF ........ 

. 7T »5ft 1 

CI^ ) 
t in) 

A L 

3a 

H *4 * J U V 

ftft - 777 

NOZZLE PLUG TRAILING EDGE, . . , f ... 

• 87*393 

Pr 

NO I ' M 

ah pc* n 

strut leading fdge,, 

• 56*457 

(IN) 

t> L 

5 A 

HOiCjU 
c /i f] A 7 

STRUT TRAILING EDGE.. 

< 65*05/ 

( 1 K ) 

•j n 
tu 

Ct 303 

COM&USTflR EXIT.,,,, 

, bS,057 

( IN) 

J P 

ft 

w C? | C <3 C 

99,602 


{DEGREES! 

(PSD 

(6TU/LBM) 

(8TU/LBM1 

0,7119, 
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READING o 0064* BLOCK a 109 tImE s 202,011 h»CM 6.0 Pi s 767.749 11 s 2986,, i 

ramjet PERFORMANCE 

SUMMARY REPORT 


3'3'?r- 


P T H GAMMA MOL w f SONV MAO VfcL 

HINQ TUNNEU 1 0 5 

O.OOfl 747,749 2986 666, 7( 792) 1,2941 28.652 2561 

O.O'Oo 0.390 404 -32, 1 ( 97) 1,3967 26,651 986 5,995 5913 

SPIKE TIP NS 209 

0.600 18,125 2986 666, 7( 792) 1.2940 26,851 2561 

0,600. 16.J68 2918 646. 0( 772) 1,2962 28,651 2553 0,399 1019 

KIND TUNNEL 300 

0,000 747.749 2986 666, 7( 7q2) ),294t 28,652 2581 

0,000 0.381 401 -32, 7( 97) 1,3987 28,651 983 6,017 5916 

SPIKE TIP NS 400 

0,60o 18,125 2986 666, 7( 7q2) 1,2940 2e,65l 2581 

0,600 16,430 2920 646. 7C ?73 J 1,2961 26,651 8554 0,391 1Q00 

INLET THROAT S 0 3 

40,400 301,426 £946 6S5,2( 781) 1,2953 28,851 2565 

40,400 15,560 1«28 223. 7< 353) 1,3530 28,B5l 1025 2.S46 4647 

INLET IJPNR 6 K 6 0 3 

40,400 301,426 2948 655. 2( 781) 1,2953 28,851 2565 

40,400 13.371 1373 209 ,}< 338 ) 1,3563 28,65l 1791 2,636 4725 

INLET DNNRSK 704 

40,400 124,152 2948 655,27 7el) 1,2953 28,851 2565 

40,400 106,764 2848 625. U 7s2) 1.2984 26,851 2524 0,486 1228 

COMBUSTOR 0813 

40,410 300.828 2948 655, 2 ( 7sl) 1.2953 26,851 2565 

40,410 15,575 1429 224, 0( 353) 1.3S29 28,651 1026 2,545 4645 

COMBUSTOR 0923 

41 .314 244,306 2942 65J.4C 700) 1,2955 28,851 2563 

41.314 17,746 1557 257.8 f 38?) 1.3458 28,851 1 900 2,342 4449 

COMBUSTOR 0 10 3 3 

41.379 240.563 2942 653, S( 779) 1,2955 28,851 2563 

41.379 17.915 1567 260, 5( 390) 1,3452 26.851 1906 

2,326 4433 

COMBUSTOR 0 11 4 3 

41,500 233,847 2941 653.0( 7y9) 1,2955 28,851 2562 

41,500 18,275 1505 265. 6 { 395) 1,3403 28,851 1 9 3 6 2,297 4403 

COMBUSTOR 0 12 5 5 

42.460 206.691 2931 649,97 776 ) 1,2959 26,851 2558 

42.460 * ‘ 19,521 1657 285. 0( 4i4) 1,3406 28,851 19&7 2.J84 9273 

COMBUsTOR 0 13 6 4 

44.099 191,553 2909 643,47 770) l,29oS 28,851 2549 

44.099 14,227 1669 288,37 4)8) 1,3400 28.851 1963 2,147 4215 

COMBUSTOR 0 14 7 4 

44,310 189,786 2906 642,57 7 6 9) 1,2966 28,851 2548 

44.310 19,285 1673 289, 2C 4jB) 1,3399 28,851 1965 2,139 4205 

COM0USTOR 0 15 8 4 

44,800 184,960 2900 o«0,6C 7fc7) 1,2968 28,851 2546 

44,800 19,466 1684 292, g( 4gl) 1,3394 2b.B5t 1971 2,118 4176 

COMBUSTOR 0 16 9 4 

44,61a 184,817 2900 640, 6( 767) 1.296B 28.851 2546 

44,014 19.475 1684 292, }( 422) 1,3393 28,851 1972 2,117 4175 

COMBUSTOR 0 17 10 4 

«6,26o 166,516 2883 635,67 7*2) 1,2973 28,851 2539 

46,26o 16,644 1704 297, 77 427) 1,3384 26,851 1902 2.074 0112 

COMBUSTOR 0 18 11 4 

47.310 152,539 2872 632,37 759) J.2977 28,651 2534 

47,310 17.676 1707 298,57 «20) 1,3383 28,651 1964 2,060 40 B 7 


S n/k ¥ A/AC ROMM tv IVAC PHI ETAC 

1.827 0.10672 26,933 0,9854 5049 9,807 187, S 

2.063 0,10672 26,933 0,9854 4984 1,640 185,0 

1.827 0.10503 2a, 507 0,9654 4971 9.656 187,5 

2.083 0.10503 26,507 0,9854 4970 1,632 187,5 

1,885 0.94512 26,933 0,1113 4333 68,251 160,9 

1.885 0,65920 26,933 0,1224 4374 63.089 162.4 

1,946 0,85920 26,933 0,1224 4374 16,393 162,4 

1.885 0.945OU 26,933 0,1113 4333 68,219 160,9 

1.899 0.94709 26,933 0,1110 4229 65,486 157,0 

1.900 0.94656 26,933 0,1111 4221 65.216 156,7 

1,902 0,94757 26,933 0,1110 4205 64,836 156,1 

1.909 0.93965 26,933 0,1119 4136 62,396 153,6 

1,912 0,90643 26,933 0,1160 4100 59,379 152.2 

1,911 0.90507 26,933 0.1162 4094 59,141 152,0 

1,914 0,90138 26.933 0,1167 4077 58,49} 151.4 

1,914 0,90134 26,933 0.1167 4077 58,478 151,4 

1.919 0.84901 26,933 0,1239 4040 54,256 150,0 

1.924 0,79013 26,933 0,1331 


4024 50.183 149.4 
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READING a 

0CJ64 

Sl*OqK 

B 109 TImE 

* 202,011 r*ACn o. 



P 

T 

h 

SAMM a 

molm 

SON V 


combustor 

0 

19 

12 a 





47.339 

152.183 

2872 

632. £( 759) 

1.29 77 

28.051 

2534 


67.339 

1 7.665 

1706 

298 , 6 C " 28 ) 

1.3362 

28.851 

1984 


COMBUSTOR 

0 

20 

13 5 





48,110 

144, 076 

2664 

629, 8( 756 ) 

1,2979 

28,851 

2531 


48,110 

16.256 

1690 

293,91 925) 

1.3391 

20,651 

1975 


COMBUSTOR 

0 

21 

14 a 




46,789 

136,646 

2857 

627. 9( 7sS) 

1.2961 

20,851 

2526 


48,789 

14.41b 

1651 

£83. 4( 4j3) 

1.3409 

28.851 

1 953 


combustor 

0 

22 

15 3 




49,319 

135,9$ 1 

2853 

626, 4( 753) 

1.2963 

26,851 

2526 


49,319 

23.014 

1614 

273, 2f 4o3) 

1.3428 

28,051 



COMBUSTOR 

0 

23 

16 5 




50,729 

139.284 

2840 

622, 7C 750) 

1.2967 

28,051 

2521 


50,729 

9.758 

1482 

23B.QC 3*7) 

1,3499 

28,851 

1657 


CQMBUST0R 

0 

24 

17 10 





52,829 

m # 9ie 

2819 

616,31 7«3) 

1.2993 

28,851 

2513 


52,829 

6.006 

1205 

165. fc( 295) 

1 9 366 6 

28.851 

1665 


COM. 8 USTOR 

0 

25 

18 12 




53,329 

204.272 

2813 

614, b( 742) 

1,2995 

28,851 

2510 


53,329 

5.269 

U25 

145. OC 274) 

1,3717 

28,851 

1630 

ti 

combustor 

0 

26 

19 5 



54,069 

53,632 

3917 

626,5(1211) 

1.2462 

26,202 

3041 

54,069 

23.554 

3313 

401.3(1002) 

1 0 2668 

26,225 

2923 

COMdUsToR 

0 

27 

?0 2 



54,079 

53.596 

3920 

626 ,5(12)2) 

1,2440 

26,206 

3042 

54,079 

combustor 

23.577 

0 

3317 

2 $ 

401,5(iOo«) 
21 « 

1,2666 

26,229 

2824 

K J 

54,839 

51,114 

4166 

623,1(1293) 

1,2272 

26,509 

3096 

G 

54.839 

25.312 

3643 

417,7(lltU 

1,2506 

26,550 

2921 

Sf, 

a* 

COMBUSTOR 

0 

29 

22 202 


55,760 

49.734 

4327 

6ta.7(l3«7) 

1.2151 

26,721 

3126 

55,76o 

COMBUSTOR 

26.272 

0 

3855 

30 

424,9(1180) 
23 4 

1,2372 

26,779 

2976 


56,254 

43.528 

4563 

643.1(1600) 

1,1975 

23,85? 

337S 


56,254 . 

26.786 

4214 

460,0(1407) 

1,2146 

23.933 

3261 


COMeusTqR 

0 

31 

24 2 





56,264 

43.525 

4566 

645,1 ( l6 0 9 ) 

1,1973 

23,860 

3375 


56.264 

26,797 

4217 

468,0(1469) 

1.2143 

23.937 

3361 


C0MSUS TOR 

0 

32 

25 4 




56,319 

43.349 

4606 

644,0(1624) 

1,1936 

23,906 

3362 


56,319 

£5,502 

4228 

450,4(1472) 

1,2122 

23.995 

3259 


COMBUSTOR 

0 

33 

26 3 





56,459 

43.204 

4636 

644.1(1636) 

1.1912 

23,941 

3367 


56,459 

25.575 

4266 

450,8(1406) 

1,2091 

24,035 

3266 


COMBUSTOR 

0 

34 

27 4 





36,539 

43,879 

4630 

643,7(1633) 

1,1919 

23,935 

3386 


56,539 

27.083 

4288 

465,4(1495) 

1*2063 

24.022 

3275 


COMBUSTOR 

0 

35 

28 4 





56.019 

44,039 

4664 

642,3(1654} 

1.1674 

23.998 

3394 


56,019 

27,375 

4352 

4*4,6(lSl9) 

1,2029 

24,094 

3287 


COMBUSTOR 

0 

36 

29 4 




to 

57,045 

44.177 

4726 

641,2(1669) 

1,1039 

24.047 

3401 

57,04s 

27.561 

44 JO 

#63,7(1537) 

1.1967 

24,151 

3295 

f*" 4 

t - ' 

combustor 

0 

37 

3v> 4 




F* - 

57.769 

44,146 

4826 

63/.6(l7o7) 

1,1752 

24,166 

3416 


57,769 

26,155 

4527 

465,3(1585) 

1,1676 

24,266 

3317 


Pi a 7«7.7«9 IT a £966,5 

MGMTM 6 IVAC PHI ETAC 

"023 50.1DU 149,4 
#027 06,906 109,5 
0009 #3,661 150,3 
0073 OJ,i«7 151,2 

0 1 6 0 36,776 156,5 
0302 32.630 161,2 
0393 31,901 163,1 

0031 21,12b 162,5 0.03 0,73 

0032 21,096 162,5 0.03 0,73 
0521 19,065 165.6 0,03 0,69 
0633 17,395 169,9 0,03 1,00 
5077 13,560 183.9 0.85 0,71 
5079 13.553 180.0 0,65 0,71 
5066 10,159 180.2 0,85 0,73 
5103 10,017 180,8 0,85 0,70 
5112 13,612 185,2 0,65 0,70 
5103 13,537 186,3 0,85 0,76 
5165 13,512 187.1 0,85 0,78 
5227 13,110 189,3 0,65 0,80 


PAt-rt VEl 5 w/A a A/AC 

2.059 0085 1,920 0,78912 26,933 0,1333 
2,0/6 «10Q 1,927 0.73623 26,933 0,1028 
2.125 U152 1,929 0,67667 26,933 0,1550 
2.176 #200 1.930 0,63280 26.933 0.1662 

2,363 0388 1 .927 0.53936 26,933 0.1950 
2,819 0750 1,907 0,00206 26,933 0,2379 
2,973 0807 1.698 0,02009 26,933 0,2080 
1.189 J35? 2,310 0.00098 27,270 0,2629 
1,108 3353 2,310 0.00067 27,270 0,2631 
1,098 3206 2.322 0.30268 27.270 (,2702 
1.047 3110 2,326 0.35900 27.270 0,2962 
0,913 2977 2.599 0,29310 27.607 0,3677 
0,913 2977 2,599 0.29298 27.607 0,3679 
0,957 3119 2,601 0,29211 27.607 0,3690 
0,952 3110 2.602 0,29001 27,607 0,3717 
0,912 2987 2,600 0,29326 27,607 0,3675 
0,907 2980 2,602 0,29229 27,607 0,3688 
0.908 2980 2,602 U , 29 1 76 27.607 0,3695 
0.886 2938 2,606 0.28722 27,607 0,3753 
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, READING ■ 0064 BLOCK e 1 q 9 tI^e b 202.011 rUC" b.O PI 
' t 


787.749 Tt a 2988,3 


P 


COMBUSTOR 

0 

58,709 


44.309 

58,789 


20.30 7 

COf'SUgTOS 

0 

60*799 


4b. 301 

60*799 


27*750 

COMBUsTOfi 

0 

62,219 


46.241 

62,219 


26*719 

CQHBUsTOK 

regen 

62,219 


46*201 

62.219 


26.930 

NOZZLE 

AE 

87.295 


« 6.241 

67,295 


1,179 

NOZZLE 

PO 

87.295 


46,241 

87.295 


0.390 

NOZZLE 

A£ 

: REGEN 

87,295 


46.241 

87,295 


1.198 

NOZZLE 

PO 

RE5EN 

07 .'29s 


46,241 

07,29s 


0.390 

FICTZvE 

COMBVSTR 

62,219 

301.426 

62,219 


0*390 

FlCTIyE 

NOZZLE 

67,895 


24.013 

07.895 


1,603 


T H 

38 31 4 

4914 633,1 < 1 7 a 0 ) 

4630 459,3(16233 

39 32 2 

4902 624,41 1 7 j5 ) 

4585 434 ,1 ( 1 60S) 

40 33 4 

4874 618,4(172«) 

4515 406, 3(j577) 

41 34 2) 

4920 651,6(1743) 

4571 441,9(16)0) 

42 35 5 

4874 636,4(17)0} 

2489 -467, 4( 7)5) 

4674 3 61B,4<l7jO) 
1955 -663. 6( 59** ) 
«4 37 S 

4920 651,6(1743} 

254S «447, 0( 8)5} 
45 38 5 

4920 651,6(1743) 

1974 »6S0.b( 6 i2) 

66 59 0 

5252 616,4(1869) 

1372-1006, 2( 4)7) 

67 60 0 

4768 577,6(1679) 

3000 -275, 5( 904) 


ga^ma 

POLM 

SONV 

MACH 

VEL 

S 

*/A 

rt 

A/AC 

MUPT* 

0 

I V A C 

PHI 

£TAC 

1.1670 

1*1775 

2 o .279 

?o ,420 

34^8 

3332 

0,884 

294 S 

2 .o 05 

0.28538 

27*607 

0*3777 

52/3 

13*063 

19 J .0 

0,05 

0*89 

1*1606 

1.1606 

24,268 

24.437 

3424 ' 

3319 

0,930 

3006 

2.601 

0,29531 

27.607 

0.3650 

5242 

14*161 

109*9 

0*05 

0*89 

1 . 17 U 

1.1656 

24,272 

24.428 

3419 

3301 

0,902 

3243 

2.590 

0,30332 

27.607 

0.3553 

5214 

15.285 

106.9 

0*65 

0*06 

1*1605 
U 1 6 1 8 

24.236 

24,400 

3434 

3316 

0,976 

3239 

J .605 

0,30332 

27.607 

0 * 3553 ^ 

5230 

15*266 

109*5 

0.05 

0*66 

1.1711 

1.2639 

24,272 

24 ,bSJ 

3419 

2540 

2,902 

737 1 

2.590 

0,05564 

27.607 

1.9371 

6909 

6.374 

250.3 

0.65 

0,00 

1.1711 

1.3056 

24.272 

24,634 

34 J 9 

2256 

3,547 

6010 

2.590 

0.02575 

27*607 

4,1664 

7291 

3.205 

264,1 

0.05 

0*00 

1.1685 

1*2616 

24,236 

24.633 

3434 

2506 

2,890 

7414 

2*605 

0 ,05560 

27*607 

1.9371 

6956 

6*411 

252.0 

0*05 

0*80 

1.1605 

1.3041 

24,236 

24.634 

3434 

2279 

3,542 

0072 

2 * 601 ? 

0,02544 

27*607 

4*2365 

7350 

3 , 19 g 

266*2 

0*05 

0*66 

1*1750 

1*3319 

24 , b 94 
25.065 

3525 

1903 

4,738 

9016 

2*446 

0,04164 

27,607 

2.5006 

7995 

5*634 

209.6 

0,05 

1*00 

1.1669 

1 * 26^2 

24,255 

24,629 

3375 

2767 

3,362 

6634 

2.643 

0 . 05 S 64 

27,607 

1*9371 

6402 

5*650 

231,9 

0*65 

0*86 
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READING a O06a BLOCK a 109 TTnE a 202,011 


XAB $ 

P-IB 


P* OB 


PDA 


6.9fllE«0i 

l.OUOE 

00 

0,000 


•4,416b" 

01 

1.636E 01 

i.oooe 

00 

o.ooo 


•3.463E 

01 

3»070E 01 

2.195E 

00 

OlOOO 


•1.058E 

02 

3.5O0E 01 

J.096E 

00 

0 o 0 0 0 


•3,6316 

02 

5t520E 01 

3.8996 

00 

5 * 756E 

00 

*4,295E 

02 

3^20E 01 

3.899E 

00 

S.724E 

00 

®4 f 296fc 

02 

3.555E 01 

3,9106 

00 

3.8356 

00 

•4,366b 

02 

3t587£ 01 

3.910E 

00 

2 , i 006 

00 

•4,S09E 

02 

3,606E 01 

3.9J0E 

00 

2i88i£ 

00 

•4,609b 

02 

3t*«8E 01 

4.226E 

00 

4.596E 

00 

*4,7966 

02 

3 ■ 70 1£ 01 

4,290£ 

00 

6.7606 

Oo 

• 5 , 0 35fc 

02 

3,73*E 01 

4,0996 

00 

8.0622 

Oo 

•5.152E 

02 

3.6036 01 

3,7906 

00 

1.328E 

01 

•$.262t 

02 

3,83 5E 01 

5.319E 

00 

1.5656 

01 

•5.26d£ 

02 

3, 87*6 01 

7.243E 

00 

1.539S 

01 

-8*262 E 

02 

3.88 2 E 01 

7.573E 

00 

1 #5356 

01 

-5.262E 

02 

3.9016 01 

8,4906 

00 

1,5646 

Oi 

-5.256b 

02 

3«953C 0 lr 

1.3826 

01 

1 .61 IE 

Oi 

*5.3096 

02 

3p9SoE 01 

1,6696 

01 

1.3466 

01 

*5 , 37*56 

02 

3p962£ 01 

1.7116 

01 

8.525E 

Oo 

-5,5 vn 

02 

a » oooe oi 

1,7366 

01 

0#43;e 

00 

•5,704b 

02 

4.O40E 01 

2,0686 

01 

8,2H5£ 

00 

®6, QQ7E 

02 

4#04l£ 01 

2.0766 

01 

8,H19£ 

00 

-6.013E 

02 

4.131E Oi 

2.8276 

01 

7.7526 

Oo 

®6#Q8fl£ 

02 

4.138E 01 

2,8816 

01 

7 # 7 19F 

Oo 

•6.955E 

02 

a.iSoE oi 

2,9816 

01 

7,8806 

Oo 

*7.0926 

02 

4.24 fe E 01 

1.147E 

01 

9.2336 

Oo 

•7 ,6066 

02 

4,41oE 01 

1.497E 

01 

W153E 

Oi 

■ 7 o 660E 

02 

4»43lE 01 

1»542£ 

01 

1,1326 

Oi 

•7,706b 

02 

4,48oE 01 

1.6466 

01 

1.0656 

Oi 

•7,7866 

02 

4 #48 1 E 01 

1,6466 

01 

1,0846 

01 

«7,7t}le 

02 

4,6266 01 

1.614H 

01 

9. 4426 

Oo 

-7.909E 

02 

4 o 73 lE 01 

1,5916 

01 

8,4206 

OO 

•• 7 , 90SE 

02 

4.734E 01 

1.5746 

01 

8 • 4 0 OE 

Oo 

®7,9ooe 

OH 

4 *6 1 lE 01 

1.1056 

Oi 

9»599E 

Oo 

•7,7566 

02 

4i879E 01 

1.065E 

01 

U065E 

01 

•7.834E 

02 

4,932E 01 

1,1486 

01 

1.1 486 

Ot 

•7,1206 

02 

*,0736-'0i 

1.656E 

01 

1.65fcg 

01 

* 6 , 0 92£ 

02 

5,2836 01 

2,0106 

01 

2,0106 

Ol 

•4,o74E 

02 

5p333E 01 

2.1866 

01 

2.166E 

Ot 

•3,5296 

02 

5#407E 01 

2.3556 

Oi 

2.3556 

Ol 

• 2 ©66 1 E 

02 

5»408£ 01 

2.3&8E 

01 

2.358E 

01 

»>2c649E 

02 

5,4846 01 

2,5316 

Oi 

HiSSlF 

Ol 

• t o 7026 

02 

5.576£ 01 

2.6276 

01 

2.627E 

Ol 

•5.103E 

01 

5#62sE 01 

2.679E 

pi 

2.679E 

Ol 

3,953b 

02 

5t6H0£ 01 

2,6606 

01 

2#680E 

Ol 

3,9716 

02 

5#632E 01 

2.413E 

01 

2»665E 

Ol 

4 d 047£ 

02 

5>646E 01 

2.4156 

01 

2*7006 

Ol 

4,2236 

02 

5,05aE 01 

2.70Bt 

01 

2.708E 

Oi 

4,3316 

02 

5# 68gE Oi 

2,7376 

01 

H.737E 

oi 

4*6876 

02 

5.70aE 0 

2,7566 

oi 

2.7566 

01 

U.954E 

02 

5.7776 01 

2,8156 

01 

2.8156 

Ol 

5,7096 

02 

5.8796 01 

2,8396 

01 

2,8396 

Ol 

6,3646 

02 

6,0006 01 

2.7756 

01 

2.7756 

Ol 

6,4306 

02 

6,2226 01 

2,6726 

01 

2,6726 

Ol 

6.4306 

02 

6,4686 01 

2,1586 

01 

2.1b5e 

Ol 

6,4306 

02 


MACH 6.0 PI b 7 U 7 .799 TT a 2996.3 


DUX 


fcf-IP 


Gw D8 


CAwALl 


0 

.000 


0,000 


0,000 


2,4706- 

02 

0 

.000 


o.ooo 


0.000 


1 #634t 

02 

0 

.OUD 


0,000 


0,000 


b#053£ 

02 

0 

.000 


o.ooo 


0,000 


6,«04E 

02 

0 

.000 


0.000 


0,000 


6,8566 

02 

0 

.OuO 


OlOOO 


0.000 


6.0566 

02 

0 

.000 


o.ooo 


0.000 


7,2066 

02 

"1 

*7o2E 

02 

« l .7826 

02 

0,000 


7,5316 

02 

-I 


02 

» 1 • 8 02£ 

02 

0.000 


7#72bE 

02 

*1 

,0466 

02 

vl.0066 

02 

0.000 


0,1626 

02 

-2 

,058E 

02 

-1.9C4E 

02 

-1.5386 

01 

0,722E 

02 

-2 

,1466 

02 

•t#9ao£ 

02 

*2 , 058E 

01 

9,0656 

02 

-2 

.3«2E 

02 

*2.0256 

02 

•3. 1756 

01 

9, 83 l E 

02 

*2 

.4346 

02 

•2.0666 

02 

•3.676E 

01 

1,0196 

Oi 

-2 

.5526 

02 

*2.1226 

02 

-9.306E 

01 

t,0646 

03 

»H 

.5736 

02 

-2 , 1326 

02 

*0,9146 

01 

1,0726 

03 

*2 

*6126 

02 

• 2.U1E 

02 

»«,71 16 

01 

1,0946 

03 

*2 

,733E 

02 

*2 #2 J2E 

02 

-5,2096 

01 

1,1A0E 

03 

-2 

§ 768E 

02 

*2*2416 

02 

• 5*9(>6E 

01 

1,1506 

03 

<*2 

• 893E 

02 

•2 . 2986 

02 

oS.9«SE 

01 

1,1076 

03 

*2 

0 9sue 

02 

•2.3336 

02 

-8.213E 

Oi 

1,2096 

03 


• Q96E 

02 

*2*4j3& 

02 

»6o830E 

Oi 

1.2556 

03 

•3 

olOOE 

02 

*2.4156 

02 

-6,8966 

oi 

1,2576 

03 


•5746 

02 

»2*6i8£ 

02 

->9,5626 

oi 

U363E 

03 

• 3 

06 1 9E 

02 

•2.6346 

02 

•9.652E 

01 

1,3716 

03 

*3 

.7066 

02 

•2,6646 

02 

»i.093E 

02 

1 o 3066 

03 

-4 

.5 42E 

02 

*2 o9j 66 

02 

-1.627E 

02 

1.5016 

03 

®6 

.2V0E 

02 

•3.3456 

02 

-2,9956 

02 

1,6996 

03 

• 6 

• 5H4E 

02 

•S*396E 

02 

-3,1266 

02 

1 ,7256 

03 

*7 

• 03 3£ 

02 

•3*5196 

02 

-3.S19E 

02 

1,7046 

03 

-7 

#0476 

02 

•3.5226 

02 

•3,5256 

02 

1,7066 

03 

-8 

♦ 3806 

02 

•3.8726 

02 

•9,5086 

02 

1.9646 

03 

*• 9 

• 27BE 

02 

*4.1256 

02 

-5,1536 

02 

2 t 09 4£ 

03 

-9 

#3036 

02 

•4,1326 

02 

•5.1716 

02 

2,0976 

03 

• 9 

• 9416 

02 

•4*3106 

02 

•5,6236 

02 

2,194£ 

oi 

•1 

#0*7E 

03 

•4*4816 

02 

•5.986E 

02 

2,279£ 

03 

*1 

,085E 

03 

•4,6086 

02 

-6.29SE 

02 

2.345E 

03 

•1 

#1656 

03 

•4.9466 

02 

•6.900E 

02 

2.5236 

03 

- 1 

#3546 

03 

•5,4486 

02 

-8.092E 

02 

2.709E 

o3 

»i 

#404£ 

03 

•5*5676 

02 

•8,97flE 

02 

2,0536 

03 


«486E 

03 

• 5 . 743E 

02 

■9,1226 

02 

2.947E 

03 


cuaae 

03 

•5.745E 

02 

-9,1316 

02 

2 O 940E 

03 

* l 

#579£ 

03 

•5.9266 

02 

•9,8656 

02 

3,0466 

03 

°t 

, 699E 

03 

«6 o 1 44 £ 

02 

-1,0896 

03 

3,1646 

03 

*i 

. 7 1>6 E 

03 

*6.2556 

02 

*1.1906 

03 

3 o 20 66 

03 

ol 

o 707E 

03 

• 6 #2576 

02 

*1,1926 

03 

3 o 2Q9E 

03 

oi 

.7756 

03 

06.2606 

02 

-1,1986 

03 

3,2166 

03 

ol 

.7946 

03 

•6.H976 

02 

-1,1646 

03 

3,2346 

03 

-l 

#605E 

03 

°6 ,3 1 46 

02 

-1,1796 

03 

3#245£ 

03 

»1 


03 

*6.3726 

02 

-1.2066 

03 

' 3.2606 

03 

• 1 

,8736 

03 

•6.4166 

02 

-1.2326 

03 

3.3096 

03 

*i 

,969E 

03 

•6,5696 

02 

•1.3126 

03 

3,4026 

03 

*2 

♦ 097E 

03 

*6,7806 

02 

*1 ,9196 

03 

3.5326 

03 

-2 

.3306 

03 

*7 .2076 

02 

-1,6186 

03 

3,7906 

03 

• 2 

#604F 

03 

•7.555E 

02 

• 1 ,7906 

03 

3.9726 

03 

-2 

.6056 

03 

•8,3506 

02 

•1,9726 

03 

4,209£ 

03 
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P»Ib/PSO 

P-I8/PT0 

P 

-OB/PSO 

PpQ0/P1O 

2, 8656 

00 

1 ,39Jk*03 

0, 

000 


0 

.000 

c.£>65£ 

00 

l,391t»03 

0, 

ooo 


0 

,000 

5.6256 

00 

2. 9j5t»03 

0$ 

000 


0 

.000 

9.963E 

00 

5.2106-03 

0, 

000 


0 

.000 

9 , 99g6 

00 

5.2156-03 

i. 

47b£ 

01 

7 

,6986*03 

9.9926 

00 

5.2156-03 

i « 

467E 

01 

7 

,6596*03 

1,0026 

01 

5,2296*03 

9. 

027E 

00 

5 

,1286*0) 

1.0026 

01 

5.229E-03 

8 , 

38iE 

00 

2 

.8086*03 

1,002b 

oi 

5,2296-03 

I 9 

58*E 

oo 

3 

,8536-03 

1.0836 

Oi 

5,6516-03 

1, 

1706 

Oi 

6 

.1966*03 

1,0876 

Oi 

5,6706-03 

1, 

7326 

01 

9 

.0916-03 

1 ,050 b 

ot 

5 ,0826*03 

H, 

0666 

01 

1 

.078E-02 

9,7126 

00 

5,0696-03 

A. 

4036 

01 

1 

,7766*02 

1,3036 

Oi 

7.1136-03 

4, 

0106 

01 

2 

.0936-02 

1.0566 

Oi 

9,6076*03 

A, 

9456 

oi 

2 

.0596-02 

1 ,94 i E 

01 

1,0136-02 

i. 

9346 

01 

2 

,0536*02 

* #176E 

01 

1 ,1356*02 

4, 

0076 

Oi 

2 

,0916*02 

3,5426 

01 

1 ,8096-02 

4, 

129E 

01 

a 

,1556*02 

4,2766 

01 

2.2326-02 

3. 

4506 

01 

1 

,8006-02 

4.386E 

01 

2,2896-02 

a. 

1 85E 

01 

1 

,1906*02 

4.4406 

Oi 

2.3216*02 

a. 

1616 

Oi 

i 

.1286*02 

5,2996 

01 

2,7636-02 

2, 

1006 

Oi 

i 

.1006*02 

5.3206 

Oi 

2 ,7766-02 

2, 

1066 

01 

i 

.0996-02 

7.243E 

Oi 

3,7806-02 

1 0 

987E 

01 

t 

,0376*08 

7 , J82E 

01 

3,8526*02 

1 o 

9706 

01 

i 

,0326*02 

7 .6406 

oi 

3,9876-02 

Ho 

02 1 £ 

01 

i 

.0556-02 

2,94jE 

01 

1 ,5356-02 

2, 

3666 

Ol 

i 

,2356*02 

3,0306 

Oi 

2.0026-02 

2* 

9546 

Oi 

i 

,5926*02 

3.9S1E 

01 

2,0626-02 

2 D 

9026 

01 

i 

,5196*02 

4,2196 

01 

2,2026-02 

2« 

76i£ 

01 

i 

,9516-02 

4,2106 

oi 

2,2016-02 

Ho 

777E 

01 

i 

,9996*02 

4,1376 

oi 

2,1596*02 

2 a 

4196 

Ol 

1 

,2636*02 

4 t O70E 

01 

2,1286-02 

2. 

160E 

Oi 

1 

.1276*02 

4,0336 

01 

2,1056-02 

a » 

153E 

Oi 

1 

,1236*02 

2,0326 

01 

1,0786-02 

2, 

460E 

01 

1 

.2896*02 

2.730E 

oi 

1,0256*02 

a. 

730E 

01 

1 

,9256-02 

2.9426 

Oi 

1.5356-02 

H, 

942E 

01 

l 

,5356-02 

4.2436 

01 

2.2106*02 

4. 

243E 

01 

2 

.2196-02 

5,1516 

01 

2, 6886*02 

S. 

15 l£ 

Oi 

2 

.6866*02 

5.6036 

01 

2,9206-02 

5, 

0O3E 

Oi 

2 

,9296*02 

6.0366 

01 

3,1506-02 

b. 

036E 

01 

3 

.1506*02 

6.0426 

Oi 

3,1536*02 

6, 

042E 

01 

3 

.1636*02 

6.4866 

0) 

3,3856-02 

6, 

4866 

01 

3 

,3856-02 

6.732E 

01 

3 ,5 1 36*u2 

0 1 

732E 

01 

3 

,5136*02 

6,8646 

01 

3,5826-02 

6, 

064 E 

01 

3 

,5826*02 

6,0676 

01 

3,58«E»02 

6, 

8676 

Oi 

3 

■589E-02 

0.1896 

01 

3,2306-02 

00 

002E 

01 

3 

.59lE»i)2 

6 « 109E 

01 

3,3306-02 

6, 

919E 

01 

3 

.6116*02 

6,9406 

01 

3,6226-02 

0. 

9406 

01 

S 

,6226*02 

7,0156 

01 

3.6616-02 

7, 

1 0 1 5£ 

01 

3 

,6616*02 

7,063b 

01 

3,6866-02 

7. 

,0636 

01 

3 

,6866*02 

7.215E 

01 

3,7656-02 

7. 

,2156 

01 

3 

,7656*02 

7,2746 

01 

3,7966*02 

7 D 

>H74E 

01 

3 

.7966-02 

7. me 

Oi 

3,7116-02 

7. 

» 1 UE 

01 

3 

,711 E-02 

6,0476 

Oi 

3,5736*02 

0i 

1 6476 

01 

3 

.5736-02 

5 ,531b 

Oi 

2.886E-02 

6. 

,5-3 lb 

Oi 

2 

!, 8866*02 
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XABa 


P-18 


P-Ob 

PDA 


QOX 


Q-J8 


Q-OB 


tAHALL 

P-IB/PSO 

P*ib/PiO 

P*CJb/,PSO 

PxUfVPTO 

6.5066 

01 

a.oo<>E 

01 

2.080F Ol 

6.030b 

02 

-2.0546 

03 

-8.4bSE 

02 

•2.007k 

03 

4.3376 

0 3 

5.141b 

01 

2 ,6»3b“02 

5, 3306 

01 

2«782t"U2 

6 » 51 Ok 

01 

2.00&E 

01 

2.072E Ol 

0.4306 

u2 

•2,0b 96 

03 

•8.4S3E 

02 

-2.010k 

03 

4.342E 

u3 

5.1416 

01 

2.6836-02 

5,3096 

01 

2.7716*08 

6 » 5 3q£ 

01 

1.8926 

01 

2.030E Ol 

6.030b 

02 

*2.6*36 

03 

-8.556E 

02 

•2.028E 

03 

4,3086 

03 

4 ,047 E 

01 

2,5306-02 

5,2026 

01 

2 . 7 156»U2 

>#696E 

01 

9,4006 

00 

8.360E Oo 

0 • 0 1 7 1 

02 

-3.0536 

03 

•9.059k 

02 

•2.1U7E 

03 

4,5036 

03 

2,4096 

01 

1,2576-02 

2.1426 

01 

1 .1 lBk»D2 

6,763g 

01 

7,06«E 

00 

8. OTOE Oq 

9,6616 

02 

•3.1086 

03 

-9.21 It 

02 

• 2. 187k 

03 

4,0656 

03 

1,0106 

01 

9 ,447t-03 

2,13606 

01 

t»079E»02 


01 

4.30OE 

00 

6.674E Oo 

1.147E 

U3 

*3,1/16 

03 

•9.354E 

02 

•2.258k 

03 

4,7606 

03 

1.1226 

01 

5.6506*03 

1.6856 

01 

8.7926*83 

6.9126 

01 

3.63QE 

00 

5.1756 00 

1.272E 

03 

•3.2336 

03 

•9.4646 

02 

•2.286E 

03 

4.H48E 

03 

9.303b 

00 

4, 6556*03 

1 ,3206 

01 

6.9216-03 

6 • 97jE 

01 

2.9956 

00 

4.481E 00 

1,3596 

03 

"3.2046 

03 

•9.5426 

02 

■2.3306 

03 

4,9226 

03 

7.075E 

QU 

4,0056-03 

1.1406 

01 

5.9936*03 

7.0686 

01 

2.JS1E 

on 

3.40QE Oo 

1 ,463k 

03 

•3,3506 

03 

•9.645k 

02 

•2.580E 

03 

5,0366 

03 

6,0256 

00 

3.1456-03 

0.7136 

00 

9,5976*03 

7 • 1 1 1£ 

01 

2.060E 

00 

3.122E 00 

1.5016 

03 

®3 , 3/56 

03 

-9,684E 

02 

•2.407E 

03 

6,0086 

03 

5.279E 

00 

2 , 7S5t-03 

0.0026 

oo 

9.1766*03 

7.26<|E 

01 

2.0176 

00 

2. USE Oo 

1,6116 

03 

*3,4506 

03 

-9.B06E 

02 

•2.470E 

03 

5,2736 

03 

5.1696 

00 

2, 6906.03 

5 • 47 IE 

00 

2,855E*03 

7,35aE 

01 

1.9926 

00 

5 ,600EnO 1 

1 .6736 

03 

•3.49JE 

03 

•9 «8b7E 

02 

•2.506E 

03 

5,3726 

03 

5.105E 

00 

2,6646.03 

1.4356 

00 

7.9896*09 

7.3546 

01 

1.9926 

00 

5.530E.01 

1 ,67<ifc 

03 

• 3, a 936 

03 

•9.B&7E 

02 

•2.506E 

03 

5,3726 

03 

5,1056 

00 

2. 6646-03 

1.4176 

00 

7.3956*09 

7,4876 

01 

1.9556 

00 

0*000 

1.7166 

03 

•3.5656 

03 

•9,9466 

02 

•2.S70E 

03 

5,4246 

03 

5.010E 

00 

2.6156*03 

0,000 


0.000 

7.772k 

01 

1,9406 

00 

0.000 

1.794b 

03 

-3,5/86 

03 

-1.008E 

03 

-2.570E 

03 

5.5236 

03 

4.971E 

00 

2,5946-03 

0.000 


0.000 

8.1626 

oi 

1,3856 

00 

0.000 

1.6696 

03 

•3.5926 

03 

•1.0226 

03 

•2.570E 

03 

5,62*6 

03 

4.0626 

oo 

2 , 1206*03 

0,000 


0.000 

0.443E 

01 

1.2756 

00 

U.000 

1.901E 

03 

•3.6046 

03 

•1.0396 

03 

•2.S70E 

03 

5,6026 

03 

3,2676 

oo 

1,7056*03 

0,000 


0,000 

8. *296 

01 

1.8906 

00 

0.000 

1,9396 

03 

•3. 6256 

03 

•1.0556 

03 

•2.570E 

03 

5.7056 

03 

4.0436 

00 

2,526fc.03 

0,000 


0.000 

8.729k 

01 

1.891E 

00 

o.ooo • 

1.9396 

03 

•3.625E 

03 

-1 .055E 

03 

-2.570F 

03 

S.7056 

03 

4.04/6 

00 

2,629f03 

0,000 


0,000 
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4.539E-02 
0,3046-02 
4.6456-02 
o , 6o66-0£ 

4 . 7116-02 

4.627E-02 

0.7W3E-02 

4 , 7066-02 

4,7226-02 

4.723E-02 

4.5UE-02 

4 . 2156-02 

4 , 2116-02 

3 , 9096-02 

3.539E.02 

3.2S9E-02 

2.6136-02 

1 .0366- 02 
1.6/3E-02 
3,7026-02 
3<.4«4Eo02 
3.522E-02 
3 ,3906-02 

3.1226- 02 
3,1686-02 
3,1646-02 
3,1346-92 
3,1166-02 
3,1036-02 
3.1776-02 
3*1696*02 
3,1546-02 
3.1926-02 
3,2346-02 

2.0366- 02 
3,1796-02 

3.1226- 02 
3,1206-02 
3, 0766-02 

2.0366- 02 
1,6416-02 
1,4636-02 
1,2736-02 
1.133E-02 
9,5/06-03 
8,6766-03 
7,3446-03 
S.065E-03 
5, 054E-03 
6.991E-03 
6,9146-03 
6.B42E-03 
4.9626-03 
6 , b 7 06-03 
6,6/46-03 
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RAMJET PERFORMANCE 


Engine performance 


INLET 


CALCULATED THRUST,., 


1351 , 

CLBF) 

UUF) 

(LBF-8EC/L8M) 

CLuF«SEC/L0P) 

ANGLE OF ATTACK fMlt , nr .. Mtf 

0*000 

0 *9854 
0*0005 
0 « 1 637 

MEASURED thrust,.,, 


1557, 

MASS FLO* HA T 10 f r f . t . 

CALCULATED SPECIFIC IMPULSE,,, 


2006 , 

ADDITIVE DRAG COEFFICIENT .,,« f H tff >o,i 

measured SPECIFIC impulse,,,,. 


2313, 

LIMITING PRESSURE RECOVERY EFFICIENCY ♦ . . , 
DELTA PIE 

CALCULATED THRUST COEFFICIENT, 


0,5377 

V. 1163 
0 ,4051 

MEASURED THRUST COEFFICIENT,,, 


0.6197 


TOTAL PRESSURE RECOVERY - SUPERSONIC mim 
TOTAL PRESSURE RECOVERY » SU0SOMC* 




0*1660 

0*8951 

0*9047 

0*9452 

0*6940 

-5*29 

30*49 

REGENERA 11 VE»COOLEn 

fngine PERFORMANCE 


inlet process efficiency • supersonic,,,, 

inlet PROCESS EFFICIENCY • Sl>fi80N !C . . . . . . 

CALCULATED 

STREAM THRUST 

» 6446, 

, 1394, 

(L8F) 

CLBF) 

(LBF»SEC/LBM) 

KINETIC ENERGY EFFICIENCY » SUPERSONIC, .. 

KTKFTTC FNFWGY FFFIftFlvrV • SliHSli.ir 

net thrust .,,,,,, 


FMriAl P Y AT PO «# SliPFR^nKTf * 

SPECIFIC IMPULSE.,.,,,,,,,,,., 


, 2071 ; 
, 0,5559 

I 17 Jl 

FKTHALPY AT PO m <U!PfiflMC... _ . . . . 

THRU 8 T COEFFICIENT, ,,,,,,,,,,, 



MOMENTUM 

TNI At PRTCTrnw ne«c 

and forces 

(IBP) 

UBF) 

(18F) 

CLBF) 

(LBF) 

CC 1 H 0 USTOR 

fuel- air Ratio,,,,,,,,,,,,,,.,, 

0*0250 
0 *651 
0,079 
0.1534 
0*6078 

0 - 614? • 

INLET MOMENTUM CHANGE,,,,.,^ 


l i J « 4 

»7ta*i 

345*3 

7 5,60 

EQUIVALENCE RATIO#**, ,*,* *•«•»•»** ***« 0 «i 

COPBuSTOR FFFICIENCY 

COMBUSTOR FRICTION DRAG.,,,,,, 


total PRESSURE RATIO* r 1 1 9 Mf ,.. 1|f 

CC^tfUsTO* STRUT DRAG . , . , f 


C0*BU8 TOR EFFECT J Vg^feSS* MMI r * . rt r r r rf r r 

COMBUSTOR MOMENTUM CHANGE,,,,, 


ee 1 , 

70,56 

19 JEC TOR DISCHARGE COEFFICIENTS 6-6551# 

NOZZLE FRICTION drag.,.. ...... 


(LBF) 



NOZZLE STRUT DRAG,,,, ■ 


37^28 

iisa, 

t296, 

55*00 

CLBF) 



NOZZLE MOMENTUM CHANGE. t 


(LBF) 

NGZ7 LE 


NOZZLE PRESSURE INTEGRAL, 


CL8F) 



FXTERRAL FRICTION DRAG 


CLBF) 

VACUUM ST RfcAf* THRUST COEFFICIENT * rs, * e , 

ft . Q?hh 

EXTERNAL PRESSURE INTEGRAL..,, 

Trtl Ai cvTcdmii hD » r 


*1229* 

ua.ea 

ol^Ol , 

CLBF) 

CLBF) 

CLBF) 

CLBF) 

T v 1 ' fc* M 1 1 M V9 1 Vjw«< t 4 L i u n 1 - w U | | | | 

nozzle coefficient . Cl,,,, 

U | 7400 

0*6515 

1 U 1 *L t a ! t Muni 

TOTAL STRUT DRAG.,.,,.,, 


PROCESS EFFIC3ENLY. «..,#*•■. * 

KYNETIC ENERGY EFFirTENCY- ftffTTlftTtftft 

0,6423 

0*6350 

CAVITv FORCE 



calculated load cell force. ... 


-133 3 t ' 
»n27 t 

<L6F) 



MEASUftEU LOAD CELL FORCE # 


CLBF ) 

V 



fuel vacuum specific impulse 

j 

•{24, 6i 

0,0* 



STATIONS 



FUEL INJECTORS 


nominal COWL LEADING EDGE,,.,, 


34,664 

0 . 315 a 

40,400 

(1*) 
C 1M 

INJECTORS STATION VA 

1 V£ 

SPIKE TRANSLATION.,,. 


1A lift . UbC\ 

LTD 

INLET THROAT,, 


( 1 Kj 5 

1R a 1 *. n ai 


COWL LEADING EDGE..,,,,,, 


35*203 

(IN) 

| r /ill tftft 


NOZZLE SHROUD TRAILING EDGE,,, 


73*543 

87*295 

55*459 

(IN) 
C X ^ ) 

2A /jfi-779 


NOZZLE PLUG TRAILING EDGE,,,. I 


t-H MO fl f f 7 

?C iih * ? A 


STRUT LEADING EDGE. .......... . 


(IN) 

CU HQ 1 C JU 

1ft CN AlQ 

c 

STRUT TRAILING EDGE.,, 


65 .059 

( IN) 

wn »VO“ 

X H LA PSti 

£ 

c 

COMBUSTOR EXIT,. 


62,219 

CIN) 

4 44,804 

L 


(DEGREES) 

Cp9I) 

(BTU/LBM) 

CBTU/LBM) 
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RAMjE) PERFuRMNCfc 

S il K K A fi Y REPORT 

p T m G AirA *fiL*T S n NV "ACH VtL S a/a w a/AC 

•*-l N 0 .TUnNEL 1 0 5 

•0,000 70/,'o99 29'/0 660, K 790) 1.2990 2b.b5£ 2677 

O.'OOO 0,309 4y£ «32 , 6 ( 97) 1,3967 26,651 960 5,999 5900 1,626 0,10665 26.902 0,90'bi 

SPjJKE TIP NS 2 o 6 

0.6O0 ltt.10'0 2976 660, 1 ( 790) 1,294,3 26,051 2577 

0V600 to , 306 29u9 603, o ( 110) 1,2960 2b,bSj 2509 0,399 10)7 2,082 0,10665 26,902 0,9063 

a 1 NO TUNNEL 3 o 0 

0.000 707,099 2970 660. 1C 790) 1,2900 20.852 2577 

0,000 0.300 399 «3i,2t 96) 1,3987 2b, 051 9$! 6,020 5907 1,026 0.10506 26,500 0,9863 

SPIKE TIP NS 0 0 0 

0,600 10,100 2978 660, It 790) 1,2903 20,051 2577 

0.600 16,007 2912 600, 1< 770) 1,2960 20,051 2550 0,392 999 2.062 0.10506 26,500 0,9663 

INLET THROAT 503 

00.000 296.100 2922 607, It 773) 1,2961 20,051 2S5S 

«0.000 15,575 1020 221, 6( 351) 1,3530 28.051 1020 2.535 06t0 1,060 0. 90063 26,9o2 0 , 111 a 

INLET UPNHSK e 0 3 

OO.dOo 296.100 29 22 607.H 773 ) 1,2961 20,051 2555 

00,000 13.380 1365 207. 1( 336) l.JbeT 26.051 1786 2,627 0693 1,080 0,05075 26,902 0,!225 

INLET DNNRSK 700 

00,000 123,282 2922 607, i( 773) 1,2961 20,851 2555 

O0.U0.0 105,933 2022 617, 2( 700) 1,2993 20,b5i 2513 0,007 1225 1,980 0,05875 26,902 0,1225 

COMBUSTOR 0012 

00,010 295,297 2921 o«7,lC 773) 1,2961 20,051 2550 

00.010 15,596 1022 222.0 t 351) 1,3533 20,051 1®21 2.533 0612 1,000 0.90051 26,902 0,1110 

COR0USTOR 0 9 2 21 

01.300 172.278 20 69 657, 5f 621) 1,3000 26,532 2600 

01.300 20.165 170U 296, 7C 063) 1,3«11 26,532 2069 2,053 0209 2,050 0.95292 27,127 0.1111 

COMBUSTOR 0 10 3 21 

a 1.3l0 180,167 2796 bS7,0( 800) 1,3032 26,05? 2618 

01,310 20.233 1629 £97, 0( 002) 1,3050 26,«57 2029 2,092 0200 2,y0g 0,95271 27,127 0.UI2 

COMBUSTOR 0 11 0 2l 

01.375 183,010 2706 657, l( 796) 1,3030 26,006 2613' 

01.375 20.671 1633 301, 9( 003) 1.3053 26,005 2032 2,075 0216 2.001 0.9501b 27,127 0,1110 

COMBUSTOR 0 12 5 2 

01.500 176,502 2707 0$6,O( 796) 1,3037 26,009 2613 

01.500 . 22.905 1690 310, 9( 061) 1,3020 26.009 2067 1,900 0109 2,000 0.95030 27,127 0,H10 

COMBUSTOR 0 13 6 5 

02.060 119,720 3153' 609 , 9o7) 1,2065 26,865 2700 

02.060 36,905 20J5 018. 3( 600) 1,3103 20 . 066 20}0 1,000 3002 2,102 0,90500 27,127 0,1121 

COMBUSTOR 0 10 7 0 

00,095 106,160 3271 635.3C 9o3) 1,2003 27,000 2775 

00,095 66,607 2909 520. BC 039) 1.2911 27,000 26o5 0,8/3 2308 2,117 0,91252 £7,12? 0,1161 

COM0USTOR 0 IS 0 3 

00.310 106,163 3205 633. 3( 935) 1,2015 27,022 2766 

00,310 67,926 £938 Sil,6( S36) 1.29i7 27,023 2602 0,053 2253 2.115 0.91090 27,127 0,1163 

COMBUSTOR 0 16 9 3 

00.000 106,060 3162 626, at 909) 1,2852 26.906 2738 

00,800 70.929 2889 538,7( 622) 1,2902 26.907 2627 0,007 2119 2,109 0,90739 27,127 0,1167 

COMBUSTOR 0 17 10 2 

Uo.ato 106,052 3162 628, 3t 909 ) 3 , 2852 26,905 2738 

00.810 7g.9H 2688 538, 5t 822) 1,2902 2b,906'2626 0,807 2120 2.109 0.90739 27,127 0,116? 

C0M8USTUR 0 IB 11 17 

06,250 100.136 2538 60/, St 8o2) 1.3168 22,390 2720 

06,250 60.303 2313 565.2C760) l,32«o 22.390 260b 0,778 203o 2,3«2 0.86855 27,5417 0.1238 


/- 1 r?f 

MO** | M c IVAt Phi ETAC 

5002 9,/8'j 187,2 

0901 i,o85 180,9 

0969 9,600 187,2 

0969 1,630 187,2 

0306 67,700 159,9 
0309 62.627 161,0 
0309 16,350 161,0 

0307 67.698 159.9 

0157 62,920 153. £ 0,23 0,07 
0155 62,801 153.2 0.23 0.01 
0102 62,511 152,7 0.23 0,00 
4116 60,90b 151, b 0,23 0,00 
3965 09,962 106,9 0.23 0,35 
3926 32.730 100.7 0.23 0,50 
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4490 2,827 0.29723 28,002 
4872 2.798 0.29629 28,002 
4886 2,798 0.29416 26.002 
4565 2.824 0.29746 28.002 
4632 2,822 0.29647 2«,002 
4751 2.815 0.29602 28,002 


A/AC 
0,1«34 
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0,1429 
0,1532 
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0,2480 
0,2631 
0,2782 
0,2963 
0,3678 
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0.3717 
0,3675 
0,3688 
0.3693 


»UMM 0 1 v A 6 PHI fcTAC 

3905 27,37? 141.7 0.76 0,0? 
4046 26,148 146,9 0.76 0,10 
4050 26,103 147,0 0,76 0,10 
4190 26,053 152,1 0,76 0,19 
4293 29,075 153.3 l,J4 o„,!9 
4295 29, 096 153.4 1,3" OtlO 
4418 30.205 157,8 1.34 0.14 
4687 30.277 167.4 1.34..0.22 
4977 29.178 177.7 1.34-0. 28 
5030 26,766 179.6 1.34 0,2.9 
5103 27.767 182,2 1,34 0.31 
51/1 26,924 184.7 i.34 0,33 
5245 26,002 187.3 1.34 0.34 
5436 20.738 194,1 1,34 0.45 
5440 22,434 194,3 1,34 0.37 
5450 22.337 194.6 1,34 0.38 
545S 21.101 194.8 1.34 0.45 
5473 21.34J 193,5 1.34 0.45 
5486 21,859 195.9 1.34 0,43 
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3,3356*03 

3 

•3dfa£*02 

0 

.695E 

01 

1.1578 

01 

3,6246 

02 

3,2056*03 

2 

.4426*02 

ties 

0 

• 76£E 

01 

4,3236 

00 

3.8606 

02 

3 Q 1 77E-03 

2 

• U76-02 

rS* w<A 

6 

• 0396 

01 

4,53»fc 

00 

3.9136 

02 

3,1158*03 

1 

,6816*02 


6 

• 91 lE 

01 

3,634£ 

00 

3.9496 

02 

3,07U°03 

1 

,3676*02 


6 

• 972E 

01 

2,7058 

00 

3.9766 

02 

3,0<J26*03 

i 

• 1 6U£*02 


7 

• 067E 

01 

3,649E 

00 

4.013E 

02 

2,9996*03 

9 

•J95E-03 


7 

tllOE 

01 

i»47°E 

00 

4.02&E 

02 

2, 9&4£*03 

d 

•628E-P3 


7 

• 2636 

01 

4.763E 

00 

4.075E 

02 

2,9566*03 

7 

.4566*03 


7 

■ 353* 

01 

2.16*8 

00 

4.0976 

02 

2,8976*03 

5 

•5406*03 


1 

• 354E 

01 

3,1026*03 

4,0976 

02 

2,8976*03 

5 

•5316*03 

tO 

7 

.46*8 

01 

1 . 1436 

00 

4. 108E 

02 

2.9516*03 

7 

•6976*03 

7 

*77l£ 

01 

2.5056 

on 

4.1336 

02 

2,9476*03 

8 

, 1 15E-03 

to 

6 

• 1M2 

01 

2.4536 

00 

4,1566 

02 

2,8/76*03 

0 

• 1 2bE*03 

CO 

e 

.4422 

01 

1.088fc 

00 

4.1696 

02 

2,8466*03 

5 

• 5376*03 


b 

• 728fc 

0l 

4,7956- 

01 

4,1746. 

02 

2,6786*03 

/ 

•0366*03 


6 

.7298 

01 

0,000 


4.1746 

\J ? 

2.8786-03 

t 

,0398*03 


?“7,(.99 T1 * £9 l!,h 
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RA’iJET PERFORMANCE 


ENGINE PERFORMANCE 


INLET 


CALCULATED THRU5T #i# , #f , tttii 

1 7 3 A 

C LbF ) 

HLASURED imkust,.,,,., 

..... i aas . 

iLdF) 

CALCULATED SPECIFIC IMPULSE 

..... 1 62 b. 

(LBF-StC/LdM) 

(UF»3EC/'L8M) 

measureo specific impulse 

..... 1701 # 

CALCULATED 1 HKUST COEFFICIENT 

> • • • • 0 , 6 ti 66 

MEASURED THRUST COEFFICIENT ... 

• • • * t y * 7S3 1 



iTEGENENAI IVE-COOLED ENGINE PERFORMANCE 
CALCULATED 


stream THRUST ,,,, 6620. 

NET THRU8T., 1775, 

SPECIFIC IMPULSE 1670. 

thrust coefficient o,7oeg 


(LSF) 

(LBF) 

(L0F-8EC/LBM) 


ANGLE of attack 0.000 

MASS FLU* HATIu.,,,. 0 .9663 
AOLIIIVE drag COEFFICIENT................ 0.000(1 

LIMITING pressure RFCOVERy EFFICIENCY. ... 0,1626 

DELTA PT2«. 0.1181 

TOTAL PRESSURE RECOVERY * SUPERSONIC,,,,, 0,3961 
TOTAL PRESSURE RECOVERY ■ SUBSONIC ...... , 0,16*19 

INLEI PROCESS EFFICIENCY > 5UPERSCM C , . , • 0.8963 

INLET PROCESS EFFICIENCY - SUBSONIC 0.9055 

KINETIC ENERGY EFFICIENCY - SUPERSONIC , 0,9379 
KINETIC ENERGY EFFICIENCY - SUBSONIC,.,., 0.SB76 

ENTHALPY AT PO * SUPERSONIC. -6,20 

ENTHALPY AT PO - SUBSONIC.,.. 2B.83 


MOMENTUM AND FORCES 


combustor 


inlet FRICTION drag 119,3 (LBP) 

INLET momentum' CHANGE. -736,9 (LBP) 

COMBUSTOR. FRICTION DRAG,,,, ,,,,,,,, ,, 259,9 (LBF) 

C0M6U8T0R 8TRUT OR AG. ....... ........... . . 0,77 (LBF) 

COMBUSTOR MOMENTUM CHANGE,,,,,. U71, (LBP) 

FRICTION CRAG, , f.i . «»«.» . • • i«j . .. * • • 96,10 (LBF) 

NOZZLE STRUT DRAG, 0,00 U8P) 

NOZZLE MOMENTUM CHANGE, , 1291, (LBF) 

NOZZLE PRESSURE INTEGRAL,, ,,,,,,,, 1339, (LBF) 

EXTERNAL FRICTION DRAG, 99i59 (LBF) 

EXTERNAL PRES8URE INTEGRAL.......,...,.., -1059. (LBF) 

TOTAL EXTERNAL CRAG, -1109, (LBF) 

TOTAL STRUT DRAG.,,,,,,,,,,,,, 0,77 (LBF) 

CAVITY FORCE,. , »j<ig7, (LBF) 
calculated load cell f.ok.ce., - 790 , (lbf) 

MEASURED LOAD CELL FORCE.,,,,,,,,,,,,,,,, -629, (LBF) 

fuel vacuum specific impulse o,o» »t6i,6» - 123 , 2 , 


FUEL-AJR RATIO.,,.. 0,0393 

EQUIVALENCE RATIO,.,,,;,,, 1,390 

COMBUSTOR EFFICIENCY,,,.,,, ,,,,,,, ,,,,,,, 0,608 

TOTAL PRESSURE RATIO, , 0,1999 
COMBUSTOR EFFECTIVENESS., ,,,,,, 0.7799 


INJECTOR DISCHARGE COEFFICIENTS 0.729), 0,7633* 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS,.,. 0,9529 


NOZZLE COEFFICIENT • CT... 0,6795 

PROCESS EFFICIENCY...,...,....,,...,,..,. 0,8870 
KINETIC ENERGY EFFICIENCY........ 0.6933 


STATIONS 




FUEL INJECTORS 


NOMJNaC CONL LEADING edge 


f INI 

r rTno^ 

flTATTnk 

If A t li C 

SPIKE TRANSLATION. 

..... 0 , Un 

( IN} 

1 L 

O l ft | 1 U tv 

V AL V Ci 

INLET THROAT. , 

h 0 . u n o 

f 1N5 

i ft 

1 u 


(3 

CO«a LEADING edge.,........,,, , 


(INI 

l u 
1 r 

i jyy 

/t /t trwi 

o 

NOZZLE SHROgO TRAILING EDGE 

> i 73t.53V 

v * 1 7 1 
(INI 

Pa 

ft ft ft 3 U v J 
/I ft 77 c 

n 

NOZZLE PLUG TRAILING EDGE..,,,...,.. 

tit (.i r - ( * 

v * ™ i 

(INI 

™ ft. 

ft 0 J f 1 P 
/i ft p c n 

u 

A 

STRUT LEADING EDGE 

! i i ! 56 i 

, it’# 

( IN) 

C V 

3A 

NO 1 CD u 
Cii hftc 

ft 

STRUT TRAILING EDGE. , .............. . 

till! ^ W I i# H 

1 1 1 » i 6 5 1 0 5 b 

( 1 N \ 


J9|UO J 
t ft DC A 


COMBUSTOR EXIT 

• MM v | ^ ^ 

' m . 0 

(IN) 

op 

a 

30|S3U 

99,800 



(DEGREES) 

(PSD 

(BTU/LBM) 

(BTU/LBM) 

0.7602, 
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S U 

M M A 

R Y 

R fc P 0 P T 








p 

T 

H 


GAM*A 

hOt,WT 

SONY 

rACH 

VEL 

s 

n/A 

*r 

A/AC 

MQ^TM 

C 

IV AC 

Phi 

tTAC 

>PIKO TUNNEL 

i 

0 5 
















O.OOo 7«6,749 

29 81 

60S, 2( 

790 

1.2943 

26,652 

2579 












0,000 0,580 

403 

•32, 4( 

97) 

1.3967 

26,651 

985 

5,997 

5908 

1.826 

0.10655 

26,9 i /6 

*,3059 

6039 

9.784 

107.3 



SPIKE TIP MS 

£ 

0 4 
















0.600 16.062 

avei 

66 b * 2 ( 

791) 

1.2942 

28,651 

2579 












0.600 16.307 

8913 

6«4,5( 

77D 

1 . 2963 

26,851 

2551 

0,400 

1019 

2.083 

0.10655 

26,906 

0.9659 

«970 

1,686 

104,7 



KIND TUNNEL 

3 

0 0 
















0.000 706.709 

2961 

665*2 ( 

791) 

1.2943 

28.85a- £579 




. 








O.OOo 0.380 

uoo 

•33. OC 

96) 

1.3967 

28,651 

982 

6,021 

5911 

1.826 

0.10476 

26.454 

0,9659 

4956 

9,624 

107,3 



SPIKE TIP M3 

4 

0 0 
















0,60o 18.062 

2981 

665, 2f 

791) 

1.2942 

26,651 

2579 












0,60o 16,370 

2915 

645 * 3 C 

772) 

1*2962 

28,851 

2552 

0,391 

999 

2.083 

0.10476 

26.454 

0,9659 

4956 

1,626 

10 /, 3 



INLET THROAT 

5 

0 2 
















00,000 300,297 

2*41 

653 p2( 

7?9) 

1.2955 

26,651 

2563 





- 







00,000 13.003 

1«17 

220 . 8 C 

3S0) 

1.3536 

28,851 

1018 

2,556 

<1651 

1.86A 

0.94376 

26,906 

0,1113 

4329 

60.222 

160,9 



INLET UpN’KSK 

6 

0 3 
















00,000 300,297 

2941 

6B3,2< 

779) 

1.2955 

26,851 

2563 












“O.OOo 13.237 

1362 

206. 3( 

336) 

1.3569 

26,851 

1785 

2.650 

9729 

1.604 

0.85798 

26.906 

0*1229 

4370 

63.051 

162,4 



INLET DNNRSk 

7 

0 4 
















00,000 120,007 

2941 

653. 2 ( 

7?9) 

1.2955 

26.851 

2563 












40,000 lOi.TOQ 

2642 

623,2 ( 

750) 

1.2966 

20.851 

2522 

0,465 

1226 

1.946 

0.85798 

26,906 

0 , J £24 

4370 

16,320 

162,4 



COMBUSTOR 0 

6 

1 2 
















OQ.Olo 303,772 

2941 

653, If 

779) 

1,2955 

26,651 

2563 












OO.Oto IS, 015 

CQfoBlKTAR o 

ma 

Q 

221 . Of 
> ji 

3S0) 

1.3536 

26,651 

1819 

2.557 

4650 

1.864 

0,94366 

26,906 

0,1113 

4326 

66,193 

160,9 



1 / V u v ^ g 1 M r * U 

41,30g 188,688 

2900 

C cl 

668 , 9t 

835) 

1*2969 

26.521 

2659 












01.302 18,906 

1660 

283.6C 

451) 

1.3431 

26.521 

2044 

2,148 

<1391 

2.051 

0.95205 

27.093 

0,1111 

4235 

64,962 

156,3 

0,24 

0,07 

COMBUSTOR 0 

10 

3 21 
















41,312 203,382 

2»32 

668 , 9{ 

OH) 

1,3021 

26,446 

2633 












41.312 16,900 

1582 

280, OC 

“29) 

1,3477 

26.446 

2002 

2,192 

6389 

2.039 

0.95282 

27.093 

o.tuo 

4234 

64.963 

156.3 

0,24 

0,01 

COMBUSTOR 0 

11 

0 21 
















01,377 203.310 

2 B 21 

668 , 7C 

808 ) 

1.3027 

26,435 

2629 












01.377, 19,199 

1561 

286, 9C 

4 2 8) 

1.3479 

26,434 

2002 

2.103 

0371 

2.038 

0.95285 

27,093 

0,1110 

4226 

£<* , 733 

156,0 

0,24 

0,00 

COMBUSTOR 0 

12 

5 21 








- 








01.500 199,205 

2819 

668 . 3 ( 

SO?) 

1.3026 

26.433 

2628 












«l,50o 19.975 

1600 

296. 1C 

03S) 

1.3467 

26,433 

201 S 

2.147 

9328 

2.039 

0.95316 

27.093 

0,1110 

4212 

64,102 

155.5 

0,24 

0,00 

COMfiUsTOR 0 

13 

6 21 
















02,060 175.010 

2807 

664. 6C 

8 0 5) 

N3Q32 

26.433 

2623 












02,06 0 19,350 

1637 

303. 9C 

Oo5) 

1.3451 

26.432 

2035 

2.068 

“2“9 

2,048 

0.94374 

27.093 

O.tui 

4133 

62,311 

152,6 

0,24 

0,00 

COMBUSTOR 0 

10 

7 0 
















00,097 100,927 

2692 

656. 9C 

829) 

1.2969 

26,546 

2652 












00,097 25,979 

1910 

351. 2C 

526) 

1.3322 

26,546 

2165 

1.790 

3911 

2.069 

0.91180 

27,093 

0,1160 

4065 

55,419 

150,1 

0 0 24 

0,10 

combustor 0 

15 

8 3 
















OO.JJo 1 « 1,202 

29o9 

655,8/ 

83“) 

1,2981 

26,569 

2652 












00,310 26.683 

1952 

3S6.1C 

537) 

1.3305 

26,569 

2205 

1,757 

3873 

2.073 

0.91009 

27,093 

0,1162 

4055 

54,770 

149,7 

0,24 

0 ,n 

COMBUsTOR 0 

16 

9 3 
















00,800 133.861 

2905 

653,1 C 

84 O) 

1,2963 

26,616 

2670 












00. 800 28,302 

2035 

366 ■ 6 ( 

561) 

1,3269 

26,616 

£246 

1,665 

3785 

2.079 

0.90647 

27,093 

0,1167 

4033 

53,313 

146,6 

0,24 

0,1b 

COMBUSTOR 0 

17 

10 2 
















00,812 133.803 

2900 

653, 1C 

8«4) 

1,2964 

26,615 

2670 












00,612 28,302 

COMBUsTOR 0 

2035 

18 

366, 9( 
1 1 o 

561) 

1,3270 

26,616 

2246 

1.665 

3763 

2.079 

0.90645 

27.093 

0,1167 

4032 

53.296 

148,6 

C, 24 

<MS 

06.260 121.897 

3007 

600, 5( 

86,3) 

1,2931 

26,711 

2690 












06.260 28,280 

2131 

367. uc 

.589) 

1,3224 

26,712 

2290 

1,626 

3723 

2.090 

0.85395 

27,093 

0,1239 

4032 

49. 411 

140.0 

0,24 

0,23 
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175 Tlf'f a 261,411 ("AC* e.O “I 


/Mb. 7«v ff a ?981,a 


PAt»t 2 



P 

T 

h 



G A Hf* A 

HVT 

60NV 

n ACM 

vEl 

6 

-/A 

* 

A/AC 

h'yt'T* 

U 

JVAt PH 

fcTA 

cumpustu* 

u 

19 

12 

a 















4?* Jl 0 

112.0 16 

3164 

6 Sb 

• K 

9)0) 

U285S 

? 6 » 9 fJ 5 

2/42 











47,310 

20,264 

2302 

361 

, 9 ( 

f.36) 

\ ,3142 

26,906 

2365 

I.SX 

3717 

2 . 107 

0. /9U57 

27.093 

0.1331 

4094 

6b,90i 

151.1 U.<!U 

0,39 

C0«BUST0K 

0 

20 

li 

a 















47*337 

111*679 

3171 

637 

. 9 ( 

OlS) 

1.2852 

26*913 

2744 











47*337 

28.353 

2311 

362 

♦ 2 ( 

6«2) 

1,3136 

26,914 

2366 

1.5&B 

3714 

2*100 

0./9344 

27.093 

0,1333 

4095 

45* /95 

i5i, i v.m 

0,40 

CO*eu$TO* 

0 

21 

14 

4 















aa.Uo 

104,060 

3296 

633 

.sc 

65I) 

1,2790 

27,069 

2763 











48.110 

2 1 ,444 

2431 

353 

* 3 t 

«>77) 

1,3080 

27.071 

2417 

1 . S49 

3744 

2*120 

U.7M03B 

27.093 

0,1 429 

4157 

63,079 

153.6 0 ,2U 

0.52 

CO^BUsTOff 

0 

22 

15 

3 














48*707 

105,075 

3252 

630 

• 0( 

037) 

1,2010 

27*030 

2768 











48,707 

22,363 

2276 

316 

* 6 ( 

6 2 9) 

1,3136 

27*032 

2345 

1.6B9 

3959 

2.116 

0.6B066 

27,093 

0,1554 

4224 

61.683 

155.9 0.2M 

0.49 

CGf'BUsTOK 

0 

23 

16 

3 














49,317 

107,238 

3215 

627 

*5 C 

926) 

1,2827 

26.997 

2756 











49,317 

19.133 

2158 

290 

*1< 

S9M) 

1.3183 

26,999 

2289 

1.795 

4 i OQ 

2*112 

0.63659 

27.093 

0, lb62 

42/4 

40,640 

157.6 0.2M 

0,47 

COHBUsTOR 

0 

24 

17 

3 















50,727 

102,859 

3248 

621 

*9C 

935) 

1,2809 

27*053 

2765 











50*727 

14,887 

2076 

248 

* 0 ( 

568) 

1.3207 

27,055 

2244 

1,925 

4321 

2.117 

0.54254 

27,093 

0,1950 

4382 

36.431 

161.7 0,2a 

0,51 

COKBUs TOR 

0 

25 

18 

4 








- 







52,827 

80,066 

3433 

6l« 

• 2 ( 

992) 

1.2713 

27,290 

2820 











52,027 

12,450 

2203 

217 

. 7 ( 

60") 

1,3135 

27.295 

2296 

1.940 

4454 

2.137 

0 ,M««68 

27.093 

0,2379 

4509 

30,783 

166. a 0.24 

0.70 

CDH8U3T0R 

0 

26 

19 202 














53.327 

73,007 

3742 

612 

.3(1087) 

1,2544 

27,664 

2904 











53*327 

18.092 

2776 

207 

* 4 ( 

777) 

1,2895 

27,679 

2536 

1,590 

4032 

2.163 

0.42651 

27,093 

0.2400 

4544 

26.724 

167,7 0.24 

1,00 

COKBUj TOR 

0 

27 

20 

5 















54,067 

56.694 

3734 

646 

.6(1226) 

1.2574 

24,348 

3096 











54*06? 

21.355 

3033 

377 

• 6 C 

970) 

1.2838 

24,360 

2819 

1.301 

3668 

2*422 

0,40708 

27,412 

0,2629 

4563 

23,207 

166.5 0.6a 

0,46 

COMfiUgTQR 

0 

28 

21 

2 














54,07? 

56,620 

3738 

646 

.5(1227) 

1,2571 

24,352 

3097 











54,07? 

21.399 

3039 

376 

• 1C 

972) 

1*2835 

24,305 

2921 

1.2?9 

3665 

2,422 

0,40678 

27.412 

0,2631 

4564 

£3,166 

166.5 0,64 

0,47 

COHBUsTOR 

0 

29 

22 

4 













54.837 

52,740 

4040 

642 

.“(13J6) 

1,2372 

24,700 

3175 











54,837 

24,750 

3005 

413 

.5(1127) 

1,2614 

24,729 

2973 

1,139 

3385 

2.443 

0 .38467 

27,412 

0,2782 

4647 

20,233 

169,5 0.64 

0,60 

COH0USTOR 

0 

30 

23 

a 















55, 7 6 o’ 

50,372 

4328 

636 

,7(1635) 

1,2160 

25,032 

3234 











55,760 

27.266 

3871 

437 

•3(1263) 

1,2363 

25.085 

3082 

1,025 

3159 

2*457 

0,36122 

27,412 

0,2963 

4761 

17*733 

173,7 0,64 

0.73 

COI'BUsTOR 

0 

31 

24 

4 















56,252 r 

45.244 

4595 

662 

. 2 ( 1 7q3 ) 

1.1961 

22.698 

3470 











56.252 

26,609 

4266 

464 

•7(1563) 

1.2124 

22.772 

3360 

0 .887 

2900 

2*707 

0.29452 

27.731 

0,3676 

5262 

13*639 

189.8 1,04 

0,63 

COHBUSTOR 

0 

32 

25 

2 















56, 26 2 

45,227 

4597 

662 

.1<17o3) 

1,1960 

22.700 

3470 











56,262 

28,636 

4269 

485 

.1(156«) 

1.2121 

22,774 

3361 

0.886 

2976 

2*70? 

0.29425 

27.731 

0,3679 

5264 

13.610 

189,8 1,04 

0,63 

COHBUsTOR 

0 

33 

26 

3 















56*317 

45.107 

4626 

66 1 

. 7(17)6) 

1*1932 

22*734 

3475 











56.317 

28.116 

4291 

477 

.6(1572) 

1.2097 

22.015 

3363 

0,902 

3033 

2.709 

0.29342 

27,731 

0,3690 

52/2 
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5.3356 00 
/.401F 00 

I. 189F 01 

J. 756E 01 
2.0955 01 
5.4146 01 
4.007E 01 
3.988E 01 
3.985E 01 
4.0436 01 
4.139E 01 
3.612E 01 
2 , 648£ 01 
2 .631 E 01 
2«595E 01 
2,5941: 01 
2.512E 01 
2,5116 01 
2.505E 01 
2.64SE 01 
3.733E 01 
5*569£ 01 
5 , 749E 01 
6.116E 01 
6,1256 01 
7.2135 01 
8 # 00 IE 01 
6.021E 01 
6.610E 01 
5.749E 01 
4.919E 01 
3.827E 01 
3.2016 01 
4 ,651 E 01 
5,4906 0i 
5.502E 01 
6.363b 01 
7-010? 01 
7.355E 01 
7.362E 01 
7 ,40 IE 01 
7.499E 01 
7.555E 01 
7,7516 01 
7.765E 01 
7.094E 01 
0§243E 01 
7,886E 01 
7.2796 01 


H-QB/P10 

0.000 

0,000 

0. C‘00 
0.000 
7.6046*03 
7.6406*03 
5.0916*03 
2.7796*03 
3.055E*O3 
6.195£*03 
9,1496*03 
1.0916*02 
1 . 778E-02 
2,0876*02 
2,0776*02 
2.076E-02 
2,1066*02 
2, 156E*02 
1 « 88 1 E»02 
1,379E*02 
1,3716*02 
1,3516*02 
1,3516*02 
1.308E*02 
1,308E*02 
1,3056*02 
l,378E*02 
1,94*6*02 
2, 9llE*02 
2.9946*02 
3 , j 86E*02 
3,1916*02 
3, 757E*02 
4,1486*02 
4,1786*02 
3,5476*02 
2 , 995E*02 
2.5626*02 
1 . 994E-02 

1 . b67E*02 
2a 423E-02 
2,8606*02 
2.6666*02 
3 . 3 l4£-g2 
3 . 6526*02 
3 .63 1 E*02 
3.835 Ep02 
3,6556*02 
3.9066*02 
3.9356*02 
4.0376*02 
4,0556*02 
4.1126*02 
4,290E*O2 
4,1086*02 
3,7916*02 
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XA8s 


p«ia 


P»08 

PDA 


OOX 


U»JB 


G»OH 


CAaAlL 

P.Ib/P&O 

P*lb/P1 0 

p.oa/pso 

P-QtVPI'O 

tc 6,4606 

oi 

2.270E 

01 

2. 2706 Hi 

0.791E 

02 

*3*69bE 

Oi 

-1.0646 

03 

"2.611E 

03 

4,2696 

03 

5 , 037E 

01 

3.040E-02 

5.8WE 

01 

3,040fc-02 

w 6.3066 

01 

2.134E 

01 

2.1856 01 

8,791fc 

02 

-3.751E 

03 

»l.096fc 

03 

"2,6846 

03 

4.3J7E 

03 

5.466E 

01 

2*8576*02 

5*6l/E 

01 

2,9266-42 

° 6.5106 

01 

2.1346 

Oi 

2.J76E ot 

8 *79 1 E 

02 

*3.757E 

03 

"1.0996 

03 

•2.658E 

05 

4,3426 03 

5,406b 

01 

2*657b»02 

5.593b 

01 

2,9136-02 

6.530E 

01 

2 • 0 06£ 

01 

2,1306 Oj 

a»79it 

02 

• 3.7tJ5E 

03 

-1 , 1076 

03 

"2.6786 

03 

4.360E 

03 

5.156b 

01 

2,6b6E»02 

5.476b 

01 

2,6526*02 

6,6906 

01 

9,4206 

00 

8.440E 00 

1.044b 

03 

«3*974E 

03 

-1.158E 

03 

»2,616E 

03 

«*5tt3E 

03 

2.422fc 

01 

l*26tb»02 

2a 170E 

01 
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6,76jE 

01 
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00 

8.4006 Oo 
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03 
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03 
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03 

"2,8586 

03 
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03 

1.047E 

01 

9.62i£«03 

2 « 16pE 

01 

1,1256*02 

6,84 0 E 

01 

4.615E 

DO 

6,7675 OO 

l*398t 

03 

.4* 09&e 

03 

"1.1896 

03 

"2,9076 

03 

4 # 76 OE 

03 

1.1B&E 

01 

6*U0fc.03 

U740E 

01 

9,0626*03 

6.912E 

01 

3.800E 

00 

5.240E Oo 

1*5 2SE 

03 
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03 

» 1 *20 l E 

03 

-2.9S6E 

03 

4,840b 

03 

9*770€ 

00 

5,069b- Q3 

1 *347E 

01 

7,017E»U3 

6.97JE 

01 

3.110E 

00 

4.575E Oo 

1.61AE 

03 

•4.2U7E 

03 

® l » 2fl9E 

03 

-2,9966 

03 

4.922b 

03 

7*99bE 

Ou 

4*1656.03 

1 « 1 76E 

01 

6,1276*03 

7.068E 

01 

2.387E 

00 

3.540E Oo 

1.724E 

03 

*4.2772 

03 

ol,2l9E 

03 

"3.0586 

03 

5* 036E 

03 

6 * 1 37E 

00 

3,197b. 03 

9.10U 

00 

4.7fllE*03 

7.111E 

01 

2,0606 

00 

3,2506 Oo 

1.763E 

03 

»4*3o$E 

03 

"1.2246 

03 

"3,0626 

03 

5.088E 

03 

5*29feE 

00 

2*759E*03 

8*'357E 

00 

4,3536-03 

7.264E 

01 

2.0786 

00 

2.220E Oo 

l.BTbt 

03 

*4*3b3E 

03 

■ 1 «236E 

03 

•3.147E 

03 

5 * 273E 

03 

5.343E 

00 

2.7Q3E-03 

5*707E 

00 

2,9736*03 

7.35/iE 

01 

2.0896 

00 

7,750E»0i 

1 * 

03 

•4.422E 

03 

-1.242E 

03 

-3.1806 

03 

5.372E 

03 

5.371E 

ou 

2 * 790b* 03 

1.992E 

00 

l ,0386*03 

7.35«E 

01 

2. 0896 

00 

7 »606E*O 1 

i.9aae 

03 

•4.423E 

03 

•1.243E 

03 

•3. 1806 

03 

5* 37 2E 

03 

5.371E 

00 

2.793E.03 

1.976E 

00 

1,0296*03 

7.A87E 

01 

2.1056 

00 

0.000 

1.988E 

03 

»4*4»9C 

03 

-1.251E 

03 

■3.239E 

03 

5*4242 

03 

5 *4 12E 

00 

2*6196.03 

0*000 


0,000 

7,7726 

01 

2,1056 

00 

0,000 

2*0732 

03 

*4*504E 

03 

"1.2656 

03 

•3.239E 

03 

5.523E 

03 

5.412E 

00 

2 ,8 19£*03 

0*000 


0,000 

6.16 2 e 

01 

1.260E 

00 

0,000 

2*14<*E 

03 

•4,5l6£ 

03 

"i.seoe 

03 

*3,2396 

03 

5.628E 

03 

3.239E 

00 

1 *667E»03 

0*000 


0,000 

8,4436 

01 

U360E 

00 

0,000 

2*1742 

03 

-5.531E 

03 

•1.293E 

03 

•3.239E 

03 

5*6622 

03 

3.496E 

00 

l,0diE.O3 

0*000 


0,000 

8.729E 

01 

1,8906 

00 

0,000 

2*2132 

03 

*4*5b4E 

03 

"1,3156 

03 

-3.239E 

03 

5,705b 

03 

4*0592 

00 

2*531 E«03 

0,000 


0.000 

8.729E 

01 

1,8916 

00 

0,000 

2,213E 

03 

*4,$64£ 

03 

■1 »3l5e 

03 

•3,2396 

03 

5 * 705E 

03 

4.062E 

00 

2,532E.03 

0*000 


0,000 



231 


R£Ai; t|s>G = 00^4 BLOCK « 1 /b Ttvl 


2M,<IU flAO 6.0 Rl = 74t,./49 TT s 2981,** 


PAGE 6 
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04(>£ 

Oi 

l.lbbt 
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1 

JfloE 

02 
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4 
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00 
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1 
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tO 

OJ 

•to 


BAMjFT PEKFuR>'AKCfc. 


Lt<,I»F PfWpO(?MiNC£ 


IwLfcf 


L-aLCNlaTED THRUST . 

,. 114 1591 . 

U- 5 P ) 

MEASURED thrust . 

. . . . . 1679. 

C LBF ) 

CAlCllLATED SPECIFIC IMPULSE..,.* . . 

,i M . 1 929 * 

(LPF-SEC/UM) 

(LBF-SFf/LBM) 

MfeASURfU fr^LClFIC lMf>UL6fc-. Ttt t . - + r 

227*! 

CALL'L A T p U THnUST CuEFF IC1E* T, , , , , 

----- 0,fci<47 

MEASURED THruST CuEFFiciEM. 

• t « • 9 0 • 7 4 9 / 



Ktfcf CEPAI Ivt-COOLED E n S1ne peMFUki- ANC t 

C»l CULA tEu 


SIKtAh | HriUST 6650, 

MET T|jRUSt,,, 1608, 

SPECIFIC IMPULSE 1950. 

THBUSf COEFFICIENT,.,.,,.. 0,6617 


UtJF) 

UBF) 

CLBF-SEC/LBM) 


ANGLE OF ATTACK 0,000 

/-ASS FLOW ,,,,,,,, y,9859 

AOCIIIVE DRAG COEFFTCIENT..,...,.,, 0,0009 

LIMITING PWESSURfc tiFCPVERY EFFICIENCY,, .. 0,1637 

OFlTa ft B, 0,1176 

rntAc PRESSURE WECOVtR/ » SIKENSCNK , . , , , 0,90/5 
rniAL PRESSURE RECOVER/ - ScbSCNJC, 0,1661 
INLET PROCESS EFFICIENCY - SUPERSONIC , , , , 0,6962 
INLET PROCESS EFFICIENCY * SuBSPML , , , , , , 0,9050 
KfNFIlC ENERGY EFFICIENCY - SUPEkSUMC, , . 0,9950 

kinetic energy effkifncy - subscnic. ,, , . o,893« 
enthalpy at po » supersonic. » 6,io 

ENTHALPY AT PO - SUBSONIC,.,,.,,,,.,,,,,, 29,93 


nOnENTU m Ak'L) forces 


INLET FRICTION DRAG, 


l UBF ) 

INLET MOMENTUM CHANGE... 


CUBF ) 

COPBUSTUH FRICTJOn DRAG,,,,,.. 


( 18F) 

COKBUsTO* STRUT DRAG ttti 


CLBF) 

COMBUSTOR momentum change,,,.. 


CIBF) 

(LBF) 

NOZZLE FRICTION DRAG,, ! 


NOZZLE STRUT ORAS. , .......... 


cubd 

NOZZLE MOMENTUM CHANGE* - . 


(LBF) 

( LRP3 

nozzle pressure Integral.,,,,, 


EXTERNAL FRICTION DRAG. 


* W|j r f 

(LBF) 

EXTERNAL PRESSURE INTEGRAL,,,. 


UBF) 

C18F) 

TOTAL EXTERNAL ORAG, 


TOTAL STRUT DRAG, , 


(IMP) 

CAVITY force,. 


V W o r 4 

tL8F ) 

CALCULATED load cell force,,,. 


U3F) 

CL hF \ 

measured load cell force.,.,,. 


FUEL VACUUM SPECIFIC IMPULSE 

0,0, -159, a* 

0,0* 


combustor 


FUEL-AIR Ratio, ,,,,,, 0,0306 

EQUIVALENCE RATIO.,,,,, 1.069 

CU-SUSTOR EFFICIENCY,,,,,,,,,, 0,811 

TOTAL PRESSURE RATIO.,,,,,,,,,,,,,,,,,.,, 0,1580 
CONBUSTOR EFFECTIVENESS.,, 0,7962 


INJECTOR DISCHARGE COEFFICIENTS 0.7393, 0,0017* 

NOZZLE 

VACUUM STREAM thrust COEFFICIENT » CS.,.. 0,9220 


NOZZLE COEFFICIENT - CT,, ,,,,,,, ,,,,,,,,, 0,8955 
PROCESS EFFICIENCY,, ,,,,, 0,8307 

kinetic energy efficiency,,,,,.,,,,.,,,., u,e29i 


8T ATJOnS 


fuel injectors 


nominal CO*L leaoing edge., 

SPUE 

inlet throat,, 

CONL LEADING EDGE,,, ,,,,,,, 
NOZZLE SHROUD TRAILING EDGE 
NOZZLE PLUG TRAILING EDGE,, 
STRUT L&AUIng EDGE,,,.,,,,, 
strut TRAILING edge, 
COMBUSTOR EXIT 


39,889 t J N J 
0,3166 (JN) 
60,900 ( IN) 
35.201 (IN) 
73.591 UN) 
87,293 UN) 
56.957 UN) 
65,05/ UN) 
62,217 (IN) 


JECTORS 

STATION 

VALVE 

U 

40,400 



4| ,302 

0 

1C 

44,300 


2 A 

4*, 777 


2C 

96 » 2b0 


3 A 

5 ,067 

E 

38 

86,252 

E 

4 

44, 802 



(DEGREE S) 
(PSD 

(BTU/lBP) 

(BTU/LBK) 

0,6596* 
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t = 293.81 sec. 
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#10 L*T 

SHNV 

MACH 

Y*L 

>HD TUNNEL 

1 

o b 







0,000 7«7.299 

29*2 

659.4 ( 

785) 

1,2949 

2tr,tib2 

257 1 



OtUOO (1,306 

399 

• 33 f t ( 

96) 

1.3967 

26*651 

960 

6*007 

5868 

SPIKE TIP MS 

2 

0 a 







0,600 10,050 


659 .AC 

765) 

1,2949 

28.851 

2571 



0,600 lt>.30& 

2894 

638*9( 

765) 

1.2969 

28,651 

2543 

0*398 

1013 

wise TUMNtU 

3 

0 0 







0.000 797.299 

2962 

e>59,M 

785 ) 

1,2949 

26,852 

2571 



0,000 0,379 

396 

«33 f 9( 

95) 

1 *3986 

26,651 

977 

6,027 

5690 

SPIKE Tip N8 

4 

0 0 







0.60o 18,050 

2962 

t»59 ,4( 

785) 

1,2948 

28,651 

2571 



0,600 >6,361 

2696 

639 * 6 C 

766) 

1 1,2968 

26,651 

2544 

0*392 

996 

INLET throat 

6 

0 3 







00,600 306,013 

49J2 

644 . 1 C 

770) 

1.2965 

26,651 

2550 



60,600 15,225 

1394 

214 f 6C 

344) 

1*3550 

26,651 

1804 

2*569 

4635 

INLET UPNH8K 

" 6 

0 3 







60,400 306,013 

29U 

644* 1 C 

770) 

1*2965 

28,651 

2550 



60,400 13,085 

1340 

200,5c 

330) 

1,3562 

26,851 

1771 

2*660 

471 1 

INLET ONNRSK 

7 

U 4 







6u,40o 123,608 

2912 

644, U 

770) 

1,2965 

28.851 

2550 



60,400 . 106,393 

2613 

6U,6( 

742) 

1.2995 

26,651 

2510 

0,485 

1216 

COM&USTOR Q 

d 

1 3 







60,410 305,431 

29U 

644, U 

770) 

1,2965 

26,651 

2550 



60.410 15.238 

1395 

215 .Of 

344) 

1.3549 

26*651 

1805 

2,567 

4634 

combustor 0 

9 

2 21 







61,300 181.336 

2675 

662 , 0 ( 

830) 

1*3000 

26.319 

2657 



61,300 20,396 

i*9Q 

292 *5< 

463) 

U3«19 

26.319 

2070 

2.0/7 

4300 

CQM6U$TUR 0 

10 

5 21 







«I.310 185,665 

2797 

662 *0 C 

606) 

1,3035 

26*237 

2629 



61.310 20,647 

16(?7 

293jO( 

439) 

1,3467 

26,237 

2025 

2.122 

429? 

COMBUSTOR 0 

n 

4 '21 







61.375 185,709 

2765 

661 * 7 C 

802) 

1,3041 

26*226 

26*4 



6 1 ,3 7 5. 2Q.783 

1*05 

296jgi 

439) 

l.A“69 

26.225 

2025 



COMBUSTOR 0 

12 

& 3 





2*112 

4276 

0t,50Q, 185, 14Q 

2614 

661 * 0 ( 

911) 

1.3027 

26**58 

2635 



41,500' 22,541 

1663 

309,0c 

461) 

1.34*9 

26*258 

2069 

2,029 

4197 

COMBUSTOR 0 

13 

6 4 







62,460 137.484 

3063 

654, 4( 

693) 

1.29U2 

2o,664 

27*8 



42,460 31,824 

2169 

366 * 1 f 

611) 

1,3199 

26*565 

2325 

1,626 

3785 

CON8U$TOR 0 

14 

7 S 







64,095 110,337 

J606 

859,9(1055) 

1,2639 

27.2U6 

2667 



44.095 57.112 

3135 

477 * 9 ( 

900) 

1*2804 

27,212 

2708 

1*051 

2847 

COMBUSTOR 0 

15 

6 2 







44,310 109,989 

3*10 

857,8(1035) 

1,2637 

27.215 

2887 



44.310 56,661 

3157 

«02. 7 ( 

907) 

1*2745 

27.221 

2716 

1*026 

2786 

CON0USTOR 0 

16 

9 2 







44,800 109,244 

3566 

852,7 ( 1 048) 

1,2646 

27,206 

2879 



44.800 62,189 

3161 

49i,M 

915) 

1*2768 

27*211 

2726 

0.968 

2639 

COMBUSTOR 0 

17 

10 0 







44,810 109.228 

358? 

632.6(1046) 

1,2646 

27, *06 

2879 



44 , d 1 o 62.166 

3161 

49i.SC 

9)5) 

1*2789 

27*211 

2726 

0,968 

2639 

COMdUsTOR 0 

16 

It 6 







“6,250 102,967 

3061 

64 7 *uU0<)3) 

1,2916 

23,594 

2696 



46.250 58.797 

27u9 

510, 5( 

»e9) 

1,3039 

23*595 


0*956 

2613 


S 

*/A 

w 

fi/fiC 

MUM T * 

0 

I V AC 

PHI 

fcTAC 

1*624 

0.10656 

£o.9«7 

0,987 3 

50£9 

9,751 

18 6*6 



2*081 

0*10656 


0*9673 

99 72 

1,678 

184*5 



1.824 

0*10507 

£(>,570 

0*9873 

9960 

9.616 

186,7 



2*061 

0,10507 

88,570 

0,9873 

(I960 

1.627 

186.7 



1*680 

0,94482 

£6,9(17 

0,1114 

(*316 

68,056 

160,2 



1.880 

0.83893 

86.997 

0*1225 

<*357 

62*890 

161*7 



U94J 

0*85893 

8*J|9(|7 

Oj 1225 

(*357 

14, *36 

161,7 



1.881 

0.94470 

26,91*7 

0.1114 

(*3i6 

66*028 

160,1 



2.064 

Q. ?5376 

27,152 

0*1111 

9210 

63.742 

155.0 

0*26 

0.07 

2*051 

0.95357 

27,152 

0*1112 

9209 

63.678 

155.0 

0.26 

0*01 

2.049 

0.95501 

27,152 

0*1110 

9200 

63*465 

154,7 

0*26 

0,00~ 

2.056 

0,95523 

27,152 

0*1110 

9183 

62*304 

154,0 

0,26 

0.03 

2.101 

0*94585 

27,152 

0*1121 

9108 

55*635 

151*3 

0*26 

0*26 

2.146 

0*91334 

27,152 

0.1161 

9100 

40*406 

151.0 

0*26 

0*74 

2.146 

0.91175 

27,152 

0*1163 

9098 

*39*477 

150,9 

0,26 

0,75 

2.145 

0*90820 

27,152 

0.1167 

9086 

37*242 

150,5 

0.26 

0.74 

2.145 

0.90621 

27,152 

0.U6T 

9066 

37,247 

150*5 

0*26 

0,74 

2.33o 

0.66595 

27,flf>5 

0*1238 

9095 

35*164 

149,1 

0*65 

0,21 
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P AGt 2 


pi m g * 4 miti &pn v «ao vfu s */a » a/a c hcm" u i^ac phi tiAc 

C0P6UST0R 0 19 12 2 

06.260 102.923 3082 6«6,V(1U03) 1.2916 23.59 5 2896 

06.260 id, 773 2710 5l0,4{ 669} 1.3038 23.596 2/29 0.956 26ii 2,336 0,66502 27,96b 0,1239 6096 35,1«8 109,1 0,65 0,21 

COPBUglOH 0 20 13 0 

07,310 99,066 3317 635.2(1080) 1.260<' 23,656 2975 

(*7.310 56.317 2925 oB0.SC 902) 1.2932 23.857 2606 0,9bS 2709 2.356 0,60520 27,065 0,1332 0230 33,903 150,1 0,65 0,31 

COPBUsTOP 0 21 10 2 

07,335 99.025 3321 630.9(1086) 1,2798 23,860 2976 

07,335 50,396 2930 0B«,5( 943) 1,2939 23,862 2610 0,963 2707 2.356 0,00030 27.065 0.1333 0236 33,632 15«,2 0,65 0,31 

C01BU$T0« u 22 15 0 

08,110 95,209 3bo7 626,0(1160) 1.2662 20,110 3006 

oa.Uo 50,305 3103 072,3(1016) 1,2020 2o,H5 2883 0,965 2781 2, 37" 0,7503c 27,005 0,1029 0363 32,027 158,9 6,05 0,00 

COMBUSTOR 0 23 16 6 

08.775 89, 8 1 7 3213 601,8(1165) 1,2867 21,32o 3105 

08.775 00,260 2736 00.6.,0( 973) 1,3026 21.327 2882 1.086 3130 2.569 0,69099 27.786 0,1552 0063 30,001 160,6 1,06 0,g3 

CO*BUsTOR 0 20 17 2 

08.785 89,758 3216 601,7(1166) 1,2865 21,328 3106 

48^765 . -90.156 2737. 005,31 973) U3Q26„£1 .329 2883 1..088 3135 2.569 0*69006 27,786 0,155" fl06S 3.0, OOS 160.7 1_,08. 0.22L 
C0MBUST0P 0 25 18 0 

09,315 87,003 3339 637,3(1213) 1,2805 21,000 3108 

09.315 38.075 2780 006, 5£ 986) 1,2990 21.008 2894 1,175 3398 2,562 0,65287 27,786 0,1662 4572 30.060 160,6 1,06 0,26. 

COMBUSTOR 0 26 19 0 

50,725 79,680 3660 626,8(1339) 1,2635 21,760 3252 

50,725. .3i,6B2_3Qfll _306.6U.Q7QJ 1,2671 21.772 2971 1,260 3743 2,612.0,65643 27.786 0,195.0 4615 32,360 173,3 1.06 0,36. 

C0PBU3TQR 0 27 20 0 

52.625 74,636 3857 613,4(1«}0) 1.2522 21,977 3305 

52.825 22,0)2 2979 237.5(1056) 1,2048 21.993 2941 1,074 0337 2.628 0.45606 27,786 0.2379 5066 30,736 183.1 1.00 0,02 

CU»eUsT0>* 0 26 21 3 

53.325 73,921 38/3 610.5U421) 1,2511. 21,999 3309 

53.325 20.337 2943. 214,6(1043) 1,2656 22,017 2926 1.521 4451 2,630 0,43742 27,786 0,2060 513630,257 180,6.1,06 0,-02 

CUi'BUsTl/9 0 29 2g 4 

54.075 72,303 3919 606,0(1038) 1,2082 22,052 3321 

50.075 18.560 2904 186,2(1000) 1.2809 22,073 2919 1,367 0575 2.630 0.01233 27.786 0,2631 5203 29,313 187.2 I.Q6 Q*0A. 

COfBUgTOP 0 30 23 3 

50,83$ 71.055 3930 602,0(1040) 1.2071 22,07o 3320 

54,635 16,600 2901 159,5(1022) 1,2861 22,098 2897. 1.625 0706 2.635 0.38992 27,786 Q.27B2 5263 j28 ,5 2 9 1_89.j0 1.06 0,05. 

COPBUBTfl* 0 31 20 0 ’ 

5S, 7*0 ’ 69,335 3990 597,9(1466) 1.2«34 22,101 3338 

55,760 15.486 2918 135,7(1026) 1.2645 22,167 2699 1,659 4609 2,640 0,36610 27.786 0,2963 5329 2/, 361 191. B 1.06 0.46 

COP6USTOR 0 32 25 5 

56,200 50.190 0056 595,6(1650) 1,2063 22,617 3400 

56.260 10,776 35o5 102,6(1253) U2S39 22.712 3102 1,535 0760 2.680 0.29494 27,706 0,3678 S5u3 21,820 190,1 1,06 0,61 

COi-BUsTOR u 33 26 5 

56.315 01.977 0106 595,4(1511) 1,2352 22,261 3366 

56.315 11,605 2909 74,3.(1021) 1,2630 22.299 2885 1,770 5107 2.656 0,29001 27,786 0.3690 55o7 23,333 190.2 1,06 0,50 

COPB08TOR 0 30 27 J 

56,455 61,779 0114 594,B(l5l5) 1,2346 22,270 3367 

56,055 11,506 2912 71.3(1022) 1,2828 22,310 2885 1,770 5118 2,657 0.29189 27,786 0,3717 5515 23,216 196,5 1.86 0,50 

COMBUSTOR 0 35 28 9 

56.535 55,262 0037 594,5(1603) 1,2100 22.600 3"37 

56.535 10,385 3052 129,4(1232) 1.2506 22,691 3083 1,565 4824 2.681 0.29516 27.786 0,3675 S5e0 22.128 196.7 1.06 0,61 

COMBUSTOR 0 36 29 3 * 

Oi 56.6t5 50.064 4021 593.3(1636) 1.21)4 22,5So 30J3 

.56,815 13.987 3405 11/, 2(1213) 1.2569 22,670 3066 1,592 0881 2,679 0,29419 27,706 0,3688 5536 22.315 199,3 1,06 0,60 

COPeiisTOR 0 37 30 4 

5/. 001 57,800 4357 592.3U611) 1.21o7 22.522 3«21 

57.001 13,258 3201 90,3(1164) 1,2651 22.597 3022 1.605 4972 2,674 0,293/4 27,706 0,3693 5500 22,695 199,7 1,06 0,58 



RfcALIUG a Oo&'t SLf'Cn S h 1 Jtf'b a « 1 1 <iAt,h <\,u Pi a 707 , £>49 T1 a e>9<3 2 . 2 
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P T n GAMI A 

COKHUsTuP 0 36 3l 5 

67.765 64,452 4123 669 , 3 ( l 5 l 6) 1.2342 

67.765 J 0,920 2660 4o, 7(1001) 1.2643 

£3 COPeUSTOP 0 59 32 7 

”f 66.785 112, 605 3«)6 585,6(1241) 1,2755 

66.765 6,112 1722 »82,0( 581) 1,5366 

COMBUSTOR 0 48 33 6 

60,795 53,278 4711 579,4(1751) 1.1857 

60,795 . 16,650 3893 147,3(1404) 1,2278 

COMBUSTOR 0 41 34 4 

62.215 55.181 4657 574,5(1729) 1,1909 

62.215 16.594 3600 134,6(1367) 1,2347 

COMBUSTOR ' 0 42 35 S 

64.679 47,992 4991 564.7(1863) 1,1578 

64.679 20.7S9 4«88 227.3(1644) 1,1735 

COH0U8TOR 0 43 36 5 

65.055 43.940 5082 563,0(1900) 1.1500 

65.055 21.122 4669 260,9(1716) 1,1563 

COMBUSTOR REGEM «4 37 4 

65.055 43,940 5136 616,9(1924) 1,1481 

65,055 21,971 47S0 326,2(1754) 1,1546 

NOZZLE Afc 4? 38 5 

87.291 43.940 5082 563,0(1870) 1,1500 

87.291 1,412 3005 •606,0(1025) 1,2622 

NOZZLE PO * 46 39 S 

®7«29j 43.900 5082 S63,od07O) 1.1500 

87.291 0.366 3275 »806,9( 745J 1,2851 

NOZZLE AE KEGEM «7 40*' 5 ’ 

®7 , 29 j 43,940 5136 616.90924) l,J46i 

87.29J 1,448 3101 •567,6(1063) 1,2584 

NOZZLE PO REGEN 48 41 5 


MOL 1 * 1 SOnV a 4CH yEL 3 ►/A r, 

22.292 3369 

22,332 286" 1.832 5239 2,653 0.28908 27,786 
21.625 3165 

21,629 2301 2,514 5/63 2*558 0,28724 27,786 
22.921 3481 

23.09/ 3208 1,450 465u 2,692 0,29723 27,786 
22,876 3472 

23.031 3182 1,474 4691 2.687 0,30529 27,786 
23.246 3516 

23.532 3336 1,232 4109 2,706 0,26938 27,786 

23,339 3529 

23,637 3373 1,153 38Be 2,713 0,26903 27,786 
23*265 3550 

23.562 3402 1,121 3814 2,723 Q.?690J 27,786 

23.339 3529 

24,082 2798 2,733 7648 2.713 0.05600 27,786 

23.339 3529 

24,08? 2457 3,467 8510 £.713 0,02855 27,786 
23,265 3550 

24,08) 2838 2,712 7099 8,723 0.05600 27,786 


A/AC Q IVAC Phi ETAC 

,3753 5574 23,53/ 200,6 1,06 0,51 

,3777 5585 25.613 201,0 1.06 0,31 

,3650 5572 21,479 200,5 1.06 0,7g 

,3553 5561 22,255 200.1 1,06 0,70 

0,3749 5542 16,479 199,5 1,06 0,86 

0,4032 55J9 16,255 199,4 1*06 0,97 

0,4032 5563 15.947 200,2 1,06 0,97 

1,937) 7306 6,637 262.9 1.06 0,97 

4,8)07 78 >2 2,98? 381,9 1,06 0,97 

1,937) 7367 6,700 265,1 ),06 0,97 


87.291 43,940 5136 616,9(1924) 1,1481 23.265 3550 

87.291 0,386 2340 -86?, $( 769) 1,2828 24,083 8409 3,457 8604 2,723 9,022.14 27,786 4,a988 7916 2,961 284,9 1,06 0,97 . 

FICTIyE C0MBU8TR 67 60 0 , - - . 

65.055 396,013 5341 563,0(2006) 1,1666 23,611 3622 

65.055 . 0,386 )425-U08._3( «4_4j 1,3264 24,903.1935.4,740. 9361. 2,546 0,03958 27,786 2,7412 8?66 §,797 300,7 1,06 1,00 

PICTIVE NOZZLE 68 61 0 


87,291 25.255 4966 536,7(1860) 1,1461 23,300 3492 

47,291. 1,840 3499 -396,4(1224) 1,2276 24,058 2960 ^,296-6841 2.755 0,05600 27,786 1,9371 6621 5,954 245,5 1,06 0,97 
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4,282E*02 

b,407E 

01 

0.3C1E 00 

J.O50E 02 

2, 89££*03 

4p013E-02 

5*483^ 

01 

e.t436 oo 

3,1326 02 

2 * B07fc»u3 

3p73t?E»02 

5.576E 

01 

9.S57E 00 

3.2276 02 

2.86bE*03 

3 r b22E»02 

5.626E 

01 

3.15<t£ 00 

3.2596 02 

2 *639Ep03 

3p208E«Q2 

b r 63lE 

01 

4.6656*01 

3.2646 02 

3.026 t *u3 

2 • ol 9Ew02 

5*64bt 

01 

1.21*e 00 

3.2766 02 

2 ♦ Qb0E»0 3 

2*73-5E^02 

5.6SJE 

01 

7-2206*01 

3.2036 u2 

3.372E*o3 

2®740E»02 

5,6&lE 

01 

2.5J0E oo 

3.3066 02 

3.0Ufc»03 

2.9itiE*02 

b.704& 

01 

U94?£ 00 

3.320E 02 

2*989£«Q3 

2,8b9£»02 

S.776E 

01 

6.3332 00 

3.3916 02 

2,926E#u3 

2.5bbE»02 

b.B7d£ 

01 

9,2126 00 

3.4636 02 

2# 787E»o3 

1 Wc7E*02 

6.079E 

01 

- 1.6256 01 

3.6466 02 

2 # 542fc*03 

3 * ^o4E«02 

6.221E 

01 

1.1256 Ol 

3.7506 02 

3*H>StiU3 

3.i38E»02 

6.468E, 

01 

2.0136 01 

3,9596 02 

3 » 1 46a«03 

3 » 3tt5E*02 

6.505E 

01 

2.7i9£ 00 

3.9876 02 

3,343E«Q3 

3* l 37E-02 

6* 509E 

01 

2.836t"01 

3.969E 02 

3,<lb5t»03 

3*1 77E«02 

6 • 5296 

01 

1.445c 00 

4 ■ 004£ 02 

3 o 4S3t°03 

3»lb3E-02 

6.<?95E 

01 

U216E 01 

4.1256 02 

3,390E*03 

2*27 4E»02 

9.762E 

01 

O.480E 00 

4.1706 02 

3.378E»03 

2.0b4fc*02 

to*B39t 

01 

4«7G U E 00 

4,2176 02 

3* 342t°03 

U58yE0O2 

6.91JE 

01 

3.7516 00 

4.2556 02 

3.303fc*03 

U20OE«O2 

6.972E 

01 

2.760fc 00 

4,2P3F. 02 

3* 27it»*93 

Ulu4£»02 

7,*87t 

01 

3.7226 oO 

4,3206 02 

3*219E»03 

b»6blE»0i 

7 * 1 1 o£ 

01 

1.4796 00 

4.335E 02 

3, >98fc«03 

7 # 8<J2E«03 

7.26*£ 

01 

0.7666 00 

4.3826 02 

3 f 17n£«03 

6*0b8E«»O3 

7p353E 

01 

2.239E 00 

4,4056 02 

3* 12H°9 3 

5a4UttEti03 

7.354E 

01 

3.290E»03 

4.4056 02 

3# I25t*03 

b * 40 1E»03 

7 * 4 8{j£ 

01 

1.22 o E o 0 

4,41 /E 02 

3# 177fc»03 

/*6*3E«03 

7 • 77 J E 

01 

2 . 6 0 9 1 00 

4.443E 02 

3*1b9fc.u3 

7.4O9E-03 

8.1*1? 

01 

?.47«>6 v 0 

4.46^E 42 

3.086e*u3 

b,b9bE«.03 

«.4«2F 

Ol 

1.119E 00 

9.W79E 02 

3 , 087^*93 

b . 3bME« 0 5 

6.728E 

0* 

4.9l2£-ol 

4 **but T2 

3 t f *3fc.o* 

b*io^£«0i 

0.729F 

01 

0.000 

92 

3,0c4t» , G3 

to, iobfc-03 
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xfcADiNfc = oofeu block s an timp s ?<n,en *ac»i 6.0 pi = tt = <>?&*, a 

RAMJET PFRF- USANCE 


E^GIi'E PfcPfO«Mt*..cF 


JMtT 


CALCULATED THRUST. 

, , , 1791 . 

( L,yF ) 

MEASUhtD Thrust 

... \ 4 Sii . 

(I HpT 

CALCULATE^ SPECIFIC IMPULSE........,, 

f • 1 d\ 35 # 

(LBFpSEC/LBP) 

tl r/l Mk T 

measured specific Impulse 

■ a a 2342 I 

calculated thrust coefficient........ 

Mf 0 9 7 1 7 0 


MEASUrEO thrust coefficient......,... 

i,, 0,7863 


HEGENERATIVEdCOOlEO ENGINE 
CALCULATED 

stream thrust,., ,,,,,,, 

PERFORMANCE 

m» 6 8 78* 

u bn 


Ntl 1808, aBP) 

? P !F£ FlC „ IHPUUSi: 2293. a6F-SEC/LBn 

THRUST COEFFICIENT.,.,,,., 0 ,739b 


ANGLE OF ATTACK ,,,, 0,000 

«ASS FLOK RATIO, ... 0.9875 

ADDITIVE DRAG COEFFICIENT, ,,,,,,,,, 0,0000 

UNITING PRESSURE RECOVERY EFFICIENCY. ,,, 0,1631 

UECTA PTS, ,,,,,, ,,,,,,,,, ,,,,, 0,1171 

TOTAL PRESSURE RECOVERY * SLPEhSOMC...., 0.809S 
total pressure recovery - suescuc, ,.,,,, o.issu 

INLET PROCESS EFFICIENCY » 3UPE r 90nIC,,», 0,8962 
INLET PROCESS EFFICIENCY - SUBSONIC. 0.90S7 
KINETIC ENERGY EFFICIENCY ■ SUPERSONIC, 0,9915 
KINETIC ENERGY EFFICIENCY p SUBSONIC,,,,, 0,8897 

fiNTHACPY at PO - SUPERSONIC. 8.09 

ENTHALPY at PO • SUBSONIC,,,,,, 27,76 


MOMENTUM AND FORCES 


INLET FRICTION DRAG.,,.',"...,., 


t i fiF 1 

INLET momentum CHANGE ,,, 



COMBUSTOR FRICTION drag,.,,,,. 


( 1 up } 

combustor strut drag.,.!.!!!:; 


> v P" / 

{ LSP) 

COMBUSTOR MOMENTUM change,,,,. 


CLBF j 

NOZZLE FRICTION DRAG,,,,, 


(LBF) 

NOZZLE STHUT DRAG,,. , 


v In VJ w 

(\ qpa 

^ozzue kohentum change. „ 4 , ? , 


> u w r j 
{ iaF 1 

NOZZLE PRESSURE INTEGRAL....,, 


(L8F) 

EXTERNAL FRICTION DRAG.,.,.,,, 


( IBP 5 

EXTERNAL PRESSURE INTEGRAL,,,, 


CL6F) 

total external drag... 


f L8F5 

TOTAL STRUT Oft AG • MiMitMitti 


Utur / 
( 1 AP 1 

CAVITY FORCE. 


V WOf 4 
(I tiF \ 

CALCULATED. LOAD. C6J.J. -1.566, 

MEASURED LOAD CELL FORCE -Hfl*. 

Y LWI f 

UBFO 

fl 

FUEL VACUUM SPECIFIC IMPULSE 

0 • 0 1 * i 66 • 4 1 


CU*UUSTOR 


FUEL>AIR RATIO,, 0,0311 

EQUIVALENCE RATIO, ,,,,,, 1,060 
C0FBU8T0R EFFICIENCY, ,,,,,,,,,,,, ,,,,,,,, 0,969 
TQT.A.L PRESSURE RATIO,.,,,,, ,,,,,, ,,,,,,,,, 0.1836 
COMBUSTOR EFFECTIVENESS 0,8706 


INJECTOR DISCHARGE COEFFICIENTS 0,7839, 0,7769, 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT p C8»... 0,9336 


NOZZLE COEFFICIENT * 0,8866 

PROCESS EFFICIENCY, 4 , 0.826S 
KINETIC ENERGY EFFICIENCY..,,., 0,8890 


STATIONS 




FUEL IN JEC10RB 

NOMINAL CO*L leading EDGE... 

... 34.684 

( J K) J 

f M.JFrTftOI 


SPIKE TRANSLATION.... 

i# . 0 a 3 1 4b 

f 1 Hi 

t A 

3 T A T I U" 

inlet thro at,,,, 

. . . tx 0 - U f) (j 

(TNI 

l A 

4 0 $ 4 CJ 0 

COV*L LEACING enGE,,,,,, ...... 

a. « 35 * 1 94 

f I N ^ 

1 0 
4 ft 

4 1 9 3 0 0 

NOZZLE 5HROUO TRAILING EDGE........... 

040 2UO 

, M 73 5 5iV 

{ XN ) 

1 c 

? A 

44*30 0 

Ji Ct 7 T C 

NOZZLE PLUG TRAILING EDGE............. 

■a. 87*291 

ilK’) 

FA 

Pr 

i> z 5 c « 

STRUT LEADING EDGE 

w ( 1 w » A 

f 1 N ^ 

•X A 

«o t 0 

£ /I A X C 

STRUT TRAILING EDGE, ........ 

a«a 

■ , . 65 . OSb 

(INI 

P fl 
X w 

p 4 « y o 6 

C X 5 c ft 

COHeUsTO* Ex it f nftrfIil|iri1tll # 

Dtp w 1 v V 

... 65,055 

( IN) 

w p 

4 

56,250 

88,800 


VALVE 

6 

0 

A 


(DEGREES) 

(PSD 

(bTM/ien) 

(0TU/XBP.) 

0,7003, 
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241 



242 


o^los 7 s 


PAGE 1 


HfcAulMb » tJiibb BLOCK = oO tImE s ib».(>31 '-ACrt 8.0 PI s /up./UV T| e iOiu.b 

RAMJET PERFORMANCE 


S (J » <• A H V 


M p 

r 

h 



G A 

m 0 L * T 

s On V 

MCH 

vK 

UfKC rUKNEL 

i 

0 

5 






0,000 709,709 

3035 

08 1 

4 ( 

«<)7) 

1,2926 

*8,852 

2600 



O.OOo 0.399 

414 

-29 

6 C 

»0»> 

1.3989 

26.651 

999 

5,90b 

5964 

Sf-m TIP ►,«, 

* 

0 

3 







0,600 16,075 

50i« 

60 1 

4( 

807) 

1.29*5 

*6,651 

2600 



0.600 16.256 

*962 

659 

5< 

785? 

1,2948 

2o , 65 1 

*571 

0 ,40 f 

1047 

*IH TUNNfcL 

3 

0 

U 






0.000 709,709 

3035 

681 

4 ( 

»o7) 

i.292ft 

28.652 

2600 



(1,000 0.380 

409 

*30 

9 f 

98) 

1,3906 

20 »6b 1 

993 

6,015 

5970 

SPIKE UP Hi 

4 

0 

0 







0,60o 18,075 

3030 

681 

4 C 

807) 

1,29*5 

26,651 

2600 



0 , oOo lb. 390 

296ft 

661 

1C 

787) 

l,29aft 

20.851 

2573 

0,391 

1006 

lNlfc T TH«UAT 

5 

0 

4 






00,000 300,203 

2999 

b7(J 

bC 

796) 

1.2936 

28,851 

2506 



00.000 '15,930 

1067 

233 

9 C 

J63) 

1,3507 

20.551 

1848 

2,530 

4674 

inlet upnhsk 

6 

0 

3 






Oo.OOo 300.203 

*999 

670 

5 1 

796) 

1.2938 

20,851 

2506 



O0.000 13.60? 

UlO 

218 

9 C 

3fl8) 

1.3540 

26,651 

1814 

2,6*1 

4754 

INLET DNNH3K 

7 

0 

4 


“ 




40,000 125,005 

2999 

670 

5 C 

796) 

1.2937 

20,051 

2566 



00.000 107.781 

2097 

639 

dt 

76*7 

1.2969 

20,851 

2545 

0,467 

1*40 

cur-eusTOR o 

b 

1 

4 







00,010 249,522 

2999 

670 

5 C 

796) 

1,2938 

28,051 

2566 



OO.010 15,909 

1466 

236 

3 ( 

36“) 

1.3507 

28,651 

1049 

2,527 

4672 

COPBUsTOR 0 

9 

2 

4 






01,320 236,053 

2990 

667 

9 ( 

79«) 

1,2940 

28,051 

2582 



01,320 18,520 

1Mb 

273 

9 ( 

003) 

1,3427 

28,851 

1934 

2,296 

4440 

COP8U$TO« 0 

10 

3 

4 







01,369 232,613 

*990 

667 

7 < 

793) 

1.2940 

20,051 

2562 



01,389 18,730 

1627 

276 

9 ( 

«0<O 

1.3421 

26,051 

1940 

2.27V 

4422 

COPBUsTOR 0 

n 

4 

3 







01,500 226,001 

2908 

667 

3 C 

793) 

1.2941 

28,851 

2561 



01.500 19.078 

1646 

2&2 

OC 

Oil) 

1.3412 

28.051 

1951 

2,251 

4391 

COP0USTOR 0 

U 

b 

b 





02, o6r) 197,700 

*975 

663 

3 ( 

709) 

1,2945 

28,051 

2576 



02,06o . 20.511 

17*6 

303 

6 ( 

433) 

1,3374 

20.051 

1994 

2,127 

4242 

COMBUSTOR 0 

13 

6 

4 







00,109 185,032 

*948 

653 

1C 

761) 

1.2953 

20,051 

2565 



00.109 '20.030 

1727 

303 

9C 

033) 

1.3374 

20,051 

1 99S 

2,101 

4J92 

combustor o 

14 

7 

4 


" 



oo. 310 163.950 

291*4 

654 

OC 

700) 

1,2954 

20.051 

2564 



0O.310 20.050 

1728 

304 

1 C 

033) 

1.3373 

20.051 

1995 

2,09/ 

4105 

COMSUsTnR 0 

lb 

8 

4 




ofl.eno 160,510 

2936 

651 

6 C 

770) 

1 .2957 

28.851 

2561 



00.800 20.138 

1733 

305 

5 C 

Oj5) 

1,3371 

28.851 

1998 

2,003 

4162 

COMBUSTOR 0 

16 

9 

4 






00,82a 160,330 

2936 

651 

5 C 

7 7 8) 

1,2957 

28.851 

2560 



«0.82o 20.150 

1733 

305 

6 C 

035) 

1.3371 

28.851 

1990 

2,002 

4161 

COPBUsTOR 0 

17 

10 

4 






06.260 160.450 

2915 

645 

2 C 

770 

1,2963 

28,851 

2552 



06,260 19.270 

1739 

307 

2 ( 

038) 

1.3360 

28,851 

*001 

*,055 

4113 

COPBUSTOR 0 

18 

n 

4 





0 7 » 3 1 o 151.882 

2901 

641 

OC 

767) 

1.2968 

28.851 

2546 



07.310 17.983 

173S 

306 

2 <, 

O 36 ) 

1.3370 

28.851 

2000 

2.047 

4093 


R f PORT 

& »/A 1 A/Af HUM* b IVAL phi etac 

1.831 0,10730 2b,Ri3 0,9807 8097 9,908 109,1 

2,088 0,10730 20,983 0,9807 «90l l,7ub l8u,J 

1.831 0.10377 26 . 0b7 0,9b0/ “9.S3 9,628 189.2 

2,086 0.10377 26,067 0,9807 *933 1.623 189.2 

1.891 0,99777 26,983 0,1110 flSbfl 66,897 162,1 

1.891 0,86161 26,983 0.1221 fl«ll 63.657 163.6 

1,951 0.86161 26,933 0,1221 flail 16,609 163.6 

1.691 0.9U76S 26,983 0.1110 9368 66,609 162,1 

1.906 0,93006 26,933 0,1108 4205 65,561 157,5 

1.907 0.95009 26,983 0,1107 0236 65.320 157,2 

1,909 0.95023 26,953 0,1107 0220 60,ooy 156,6 

1,917 0,90130 26,953 0,1118 0101 62.061 153,6 

/ 

1,919 0,90796 26.953 0,1159 0106 59,108 152,0 

1.919 0.90670 26,983 0,1161 OiOl 58.96b 152.2 

1.919 0,90323 26,983 0,1165 0086 S8,«?l 151,7 

1.919 0.90323 2b. 953 0,1165 «087 56,002 151,0 

1,923 0.85116 26,953 0,1236 0056 50.001 150,5 

1.928 0,7918/ 26,953 0,1329 4001 50,365 109,9 
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READING o 0065 8U0CK a 60 TlPE = 





P 

T 

H 


GAMMA 

MOU'T 

sonv 

HACH 

V€L 

3 

W/A 

H 

A/AC 

MUMTM 

Q 

IVAC 


cof'eusTuR 


0 

19 

12 4 















47.34? 

151 

• 372 

2901 

640. 6< 

7 6?) 

1.29b0 

20.051 

2546 











4?,34 9 

17 

• 085 

1734 

306 • 9 ( 

tt 3 5) 

1,3370 

£8.651 

1999 

2,0*46 

4094 

1,920 

0,70034 

26,953 

0.1335 

4041 

50,155 

109,9 


COMBUSTOR 


0 

20 

13 5 















ae.ito 

143 

• 678 

2091 

637 *9 C 

n») 

1,2971 

28,051 

2542 











48,'uo 

16 

#507 

1716 

300, ec 

<tjO) 

1.3379 

28,051 

1969 

2*068 

4107 

1.930 

0,73779 

26,953 

0,1426 

4044 

47.089 

150.0 


COMBUSTOR 


0 

2i 

14 4 















48,799 

138 

.219 

2083 

635,5 ( 

7b2) 

1*2973 

28 9 05 1 

25A9 











48*799 

14 

• 594 

1674 

209, 6( 

«t‘J) 

1.3398 

28,651 

1966 

2*116 

4161 

1.932 

0,67715 

26, 9*3 

0.1554 

4066 

43,785 

150.9 


COMBUSTOR 


0 

22 

15 3 















49,329 

135 

• 470 

2077 

633. 9( 

760} 

1,2975 

20,051 

2536 



r 








49,329 

13 

#173 

1636 

279, 2( 

a 0 9> 

1.3417 

20,851 

1945 

2.166 

4213 

1.933 

0.63330 

26,953 

0,1662 

4090 

41.459 

151.7 


COMBUSTOR 


0 

23 

16 5 















50,739 

126 

• 814 

2064 

629. 9( 

7S7) 

I .2979 

20,051 

2531 











50*739 

10 

• 479 

1561 

259.1C 

388) 

1.3455 

20,051 

1903 

2 . 26 a 

4300 

1 • 93b 

0,53974 

26,953 

0,1950 

4132 

36.132 

153.3 


COM0USTOR 


0 

24 

17 4 















52.839 

115 

#150 

2048 

625, OC 

752) 

1,2904 

28.051 

2524 











52*839 

7 

,984 

1483 

230 * 1 ( 

367) 

1,3490 

20.851 

1857 

8,369 

4400 

1.941 

0.44238 

26.953 

0,2379 

4172 

30,249 

'154,6 


COMBUgTOR 


0 

25 

16 4 















53,339 

U3 

• 785 

2844 

623 *9 C 

751) 

1,2966 

26,851 

2523 











53.339 

7 

• 505 

1461 

232, 5{ 

362) 

1,3510 

20,851 

1845 

2,399 

4426 

1.942 

0.42430 

26,953 

0,2460 

4104 

29.184 

155,2 


COM0USTOR 


0 

26 

19 4 















54*009 

m 

,602 

2039 

622.5C 

749) 

1,2987 

26,851 

2521 










§ § 

54,009 

6 

.887 

1434 

225. 1C 

35") 

1,3527 

29,851 

1628 

2,439 

4459 

1.942 

0,39996 

26,953 

0,2631 

4200 

27,716 

155.8 

/■ s 

combustor 


0 

27 

20 4 















54,049 

109 

• 057 

2635 

621 * 1 ( 

7«8) 

1,2909 

26,051 

2519 










£5} 

54*84)9 

6 

*371 

1411 

219. OC 

3#6> 

1,3540 

28,651 

1814 

2,472 

4465 

1.943 

0,37822 

26,953 

0,2782 

4211 

26*364 

156.3 


combustor 


0 

26 

21 5 














w w 

55*760 

io-$ 

,740 

2830 

619.6C 

746) 

1,2990 

26,651 

2317 











5S#76o 

5 

• 664 

1389 

213*3 C 

343) 

1,3553 

26,651 

1801 

2.504 

4509 

1.945 

0.35545 

26,953 

0,2961 

4222 

24,900 

156,6 

a 5 

COMBUSTOR 


0 

29 

22 " 4 














p> 

56,27a 

92 

*242 

2028 

618, 9( 

7<|6) 

1,2991 

20,051 

£516 










l“* hH 

56,274 

« 

• 492 

1341 

200. 7C 

330) 

1.3582 

26,051 

1772 

2.582 

4574 

1.954 

0,28610 

26,953 

0,367b 

4255 

20.330 

157.9 

a 3 

COMBUgTOR 


0 

30 

33 5 














3® 

56*324 

92 

*121 

2027 

610.9C 

7«6) 

1.2991 

$8,651 

8516 










56.329 

4 

*473 

1340 

20C.5C 

330) 

1,3583 

20,051 

1771 

2,584 

4576 

1.954 

0,26524 

26,953 

0,3689 

4256 

20,283 

157,9 


COMBUSTOR 


0 

31 

24 5 















56,469 

*X 

• 786 

2027 

616. 7( 

746) 

1,2991 

26,051 

£516 











56,469 

4 

*430 

1337 

l99 f 8C 

3?9) 

1 0 3584 

26.051 

1769 

2*58# 

4570 

1,955 

0,26314 

26,953 

0,3717 

4257 

20,145 

157.9 


combuqtor 


0 

32 

25 4 















56,549 

93 

*011 

2826 

61 8 ,6 C 

7(|5) 

1,2991 

2B,051 

2515 











56,549 

4 

#474 
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p T H GAMMA M0L*T SONV MACH VEL S rt/A I* A/AC M0M1M Q JVAC PHI ET AC 

.to COMBUSTOR 0 3» 31 5 

•-£ 62,22? 95.195 2809 613. 0( 7«0) 1,2997 28,851 2508 

^ 62,229 0,627 13 JO 196, OC 327) 1,3568 28,851 1765 2,583 0559 1,950 0,29613 26,953 0.J553 0201 20,983 157.3 

COMBUSTOR 0 39 32 5 ' 

64.69J 67,005 2603 6ll,SC 738) 1,2999 28,651 2506 

60,693 4,060 1340 201, 5C Sjl) 1,3360 28,851 1773 2,550 0529 1.955 0.20070 26.953 0,3709 0223 19.759 156.7 

COMBUSTOR 0 00 33 3 

65,069 80,902 2802 611, 1< 730) 1,2999 28,851 2505 

65,069 0,155 1305 201, 9C 33 1 > 1,3579 28,051 i770 2,550 0525 1,961 0.26096 26,953 0,0032 0220 18,352 156,6 

NOZZLE AE " 01 30 3 ' * ' - ‘ 

67.305 80,902 2802 611, K 738) 1,2999 28,851 2505 

87.305 0,378 696 38, 7( 1*8) 1.3906 28,851 1293 0.138 5352 1,960 0,05032 26.953 1,9371 0671 0.519 173.3 

NOZZLE PO «2 35 3 

87.305 80,902 2802 61i,l( 738) 1,2999 28.851 2505 

87.305 0,399 707 «1,2< 171) 1,3902 28.851 1303 0,098 5300 1,961 0,05631 26.9S3 1,8686 0665 0,670 173,1 

PICT IvE C0MUU8TR 62 55 0 * * 

65,069 300,203 2801 611, 1( 738 ) 1,2999 28,851 2505 

65,069 0.399 087 -12, 0( »j7) 1,3991 28,651 1083 5,150 5580 1,670 0.08509 26,953 1,2309 0608 7.019 178,2 

FICTIVfi NOZZLE 63 56 0 

87,305 202,556 2775 603,2( 7jC) 1,3007 26,051 2090 

87 • JQ5 0,226 030 -20, 7< 1q5) 1,3990 28,851 1023 5,07^ 5606 1,802 0.1)5032 26,953 1,9371 0808 0,732 178,0 
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3.7266-13 

6 

■ 5 1 i£ 

01 

4,2 /Si. 

00 

2.815E' 

00 

"4,893E 

02 

• 1 0 894 E 

03 

• 9 

,U90£ 

02 

-9,6516 

02 

4,3426 

03 

1.0716 

01 

£,7026~03 

7.053E 

00 

3,7566-03 
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XA8s 


P«IB 


P-OB 
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0- 1 R 
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C A# AlL 
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01 
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OO 
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Oo 

-4.093L 

02 
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03 
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02 

-9 ,877 1 

02 
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03 
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01 
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oo 
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01 
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00 

5.360E 

Uo 

• 4, ^70fc 

02 
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03 

-9.2516 

02 

•1.008E 

03 
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03 

6.U2E 

00 

3 • 2b^t»o3 

1.343b 

01 

7,199t*V3 

6 « 1 bl\£ 

01 

U970E 

00 

4.402E 

Oo 

-3.755b 

02 

■l*946t 

03 

-9.299E 

02 

-1.017E 

03 

9,6656 

03 

4*935b 

00 

2 * 620t**Oi 

J.tOiE 

01 

5,8726-03 

6,fc«iE 

01 

W43P6 

00 

3»l92E 

Oo 

•3,034b 

0? 

•l »9t>iE 

03 

*9. 3386 

02 

• 1 • 027 t 

03 

9, 7606 

03 

3.S02E 

00 

1 ,907E«03 

7.S96E 

00 

9.2576-03 

6.91 3 fe 

01 

K707E 

00 

2 * 060E 

Oo 

-2*499E 

02 

•1.976E 

03 

•9.372E 

02 

-1.038E 

03 

9 ,8986 

03 

4,4 77h 

00 

2,3b«b*03 

5,160E 

00 

2,7986-03 

6*97«E 

01 

2,09Ofc 

00 

2*1 09E 

Oo 

•2*060b 

02 

*U9b9£ 

03 

-9.3966 

02 

•1.099E 

03 

9,9226 

03 

5 ,23bt 

Oo 

2.7«et*03 

5.263E 

oo 

2,8136-03 

7.009E 

01 

t*4l5|£ 

00 

2.185F 

Oo 

• t ,44lE 

02 

•2*0U9E 

03 

•9.930E 

02 

-1,0666 

03 

5,0366 

03 

3.5'J6t 

00 

i.080t-O3 

b*474£ 

00 

2,9196-03 

7 • 1 12E 

01 

1* tlO£ 

00 

1 * 973E 

Oo 

•1.210E 

02 

»2 , 0 1 7E 

03 

•9.9036 

02 

-1.073E 

03 

b ,0886 

03 

lb 

oo 

l,400fc-O3 

4.943E 

00 

2. 6326-03 

7,26*E 

01 

9.187£* 

01 

1*220F 

Oo 

•0* O20fc 

01 

■2,0916 

03 

■9,9866 

02 

•1,0936 

03 

5,2736 

03 

2 *302E 

oo 

U2c5t»03 

3,056b 

oo 

1,6276-03 

7 , 2 0 o b 

01 

9.0QOE* 

01 

U217E 

Oo 

•5,572b 

01 

*2,093E 

03 

■9.989E 

02 

•1,0996 

03 

5,2906 

03 

2.25SE 

OO 

1.200E-03 

3.050E 

oo 

1,6296-03 

7,355? 

01 

0 • 76 AE" 

01 

1.205E 

00 

-l,66*t 

01 

*2* 054E 

03 

•9.508E 

02 

-1.1036 

03 

5,3796 

0 3 

2. Hob 

0 0 

1 .U9L-03 

3 , 0 1 9E 

00 

1,6076-03 

7.355E 

01 

0.76^E- 

01 

U205F 

Oo 

- 1 ,638e 

01 

*2*054E 

03 

-9.608E 

02 

•1.1036 

03 

5,3756 

03 

2.l96t 

ou 

1.169E.03 

3.010b 

00 

1,6076-03 

7.408b 

01 

0*35OE- 

01 

0*000 


1,696£ 

uo 

■2,0/66 

03 

-9.538E 

02 

•1.122E 

03 

5,9266 

03 

2.09EE 

00 

1 *U4b-0i 

0,000 


0.000 

7.77 3 E 

01 

8*aQ0t« 

'01 

0,000 


3*519t 

01 

■2,Q62E 

03 

-9.599£ 

02 

•1,1226 

03 

5,5256 

03 

2.104b 

00 

1 . 1 20 t»03 

o«aoo 


0,000 

e,i 63 E 

01 

1*250£ 

00 

0,000 


7 # 906£ 

01 

■2,066E 

03 

-9,6576 

02 

-1.1226 

03 

5,6306 

03 

3.131P 

00 

1 .667t-0i 

0,000 


0,000 

0.44«E 

01 

l.Q45£ 

00 

0,000 


l#Ob«t 

02 

•2.094E 

03 

•9,7186 

02 

•1.122E 

03 

5.6896 

03 

2.616E 

00 

W394E-03 

0,000 


0,000 

0,730* 

01 

U230E 

00 

0*000 


1.326& 

02 

•2*105E 

03 

•9. 8316 

02 

•1.122E 

03 

5,7076 

03 

3.O01E 

oo 

1.641E-Q3 

0*000 
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01 
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00 

0,000 
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02 
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03 
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03 
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00 
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0.000 
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01 
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4.4046*02 

it 


01 
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a 
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4 

73 

01 

1.6976 

01 

2,3656 

02 

2,492t-03 

4 . 2626-02 

4 

735E 

01 

5.9866- 

>01 

2,3716 

02 

2.4916-03 

4.242E-02 

4 

BiiE 

01 

1 • 
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4.375b 
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5 
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3.131E 
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b 
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3.191E 
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5 
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$ 
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2.309b 
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1 ,2486*02 

5 
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3.265E 

Og 
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7 
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02 

1.9116-03 
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RAMJET PFtfFuRrUhC'fc 


ENGINE PERFORMANCE 


INLET 


CALCULATED THRUST.# 

M t M »£93 , 

(LBF) 

MEASURED IHftU&T* • iiiiiiMnMti a M(< 

IMM b399, 

(LBF) 

CALCULATED SPECIFIC impulse 

\ i \ \ , *294, 

(CBF-SEC/LBM) 

ILBF-BECXLflM) 

MEASURED SPECIFIC IMPULSE. 

MIM Ftaooi 

CALCULATED thrust COEFFICIENT,,,.,,, 

ltMt it t 1 1 5 1 

MEASURED thrust coefficient,,.,..,,, 

>•»»• *,1567 



RFGENfcRATIVE-COOUED ENGINE PERFORMANCE 
calculated 


STREAM THRUST,,,,.. 0, 

net thrust o, 

SPECIFIC IMPULSE,. 0, 

THRUST COEFFICIENT,.,,,, 0.0000 


(LBF) 

(LBF) 

UBF-SeCCLBM) 


ANGLE OF ATTACK 0,000 

MASS FLO* RATIU 0,9007 

ADCII1VF DRAG COEFFICIENT,.,., 0,0009 

LIMITING PRESSURE RFCOvEhY EF F IC IEnC Y , . . . 0.1699 

DELTA PT2,,, 0,1199 

TOTAL PRESSURE RECOVERY » SUPERSONIC 0,9005 

TOTAL PRESSURE RECOVERY » SUbSCN 1C ,,,,,, , 0,1673 
INLET PROCESS EFFICIENCY « SUPERSONIC,,,, 0.891(0 
INLFT PROCESS EFFICIENCY • SOPSOMC , . . . , . 0,9062 
KINETIC ENERGY EFFICIENCY - SUPERSONIC,,, 0.9055 
KINETIC ENERGY EFFICIENCY - SUbSONIC.,,.. 0.690b 

ENTHALPY at po - SUPERSONIC "1,6“ 

ENTHALPY at PO - SUBSONIC,,..,..,,,, 39.53 


MOMENTUM AnO FORCES 


INLET FRICTION DRAG 115.2 (LBF) 

INLET MOMENTUM CHANGE t.732,2 (LBF) 

COMBUSTOR FRICTION DRAG 262.5 (LBF) 

COMBUSTOR STRUT DRAG, 13.87 (LBF) 

COMbUsTOR MOMENTUM CHANGE,,,,,,,.,,,,,,,, «199, (LBF) 

NOZZLE FRICTION DRAG mi 39,26 (LBF) 

NOZZLE STRUT DRAG 0,00 (LBF) 

NOZZLE MOMENTUM CHANGE 588, (LBF) 

NOZZLE PRESSURE INTEGRAL,,,,, 622, (LBF) 

external friction drag,.,,,, ...... 0,00 tlbf) 

EXTERNAL PRESSURE INTEGRAL 0, (LBF) 

TOTAL EXTERNAL DRAG,,, ,,,,,,, •1080, (LbF} 

TOTAL STRUT DRAG, 13,87 (LBF) 

CAVITY FORCE,,,,,,,,,, (LBF) 

CALCULATED LOAD CELL FORCE,,.,,,..,.,,.,. *2506, (LBF) 
MEASURED LOAD CELL FORCE (LBF) 


FUEL v*CUUh SPECIFIC IMPUL8E 


CumdUSTCR 


FUEL-AIR RATIO, 0,0000 
EQUIVALENCE RATIO.,,,,,........,..,.,,,,. 0,000 

COMBUSTOR EFFICIENCY,.,,.....,...,., ..... 0,000 

TOTAL PRESSURE RATIO,,..,,,,..,...,...... 0.2696 

COMBUSTOR EFFECTIVENESS., 0,6800 


INJECTOR DISCHARGE COEFFICIENTS 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS.,,. 1,0292 


NOZZLE COEFFICIENT . CT . 0.9882 

PROCESS EFFICIENCY 1.2160 

KINETIC ENERGY EFFICIENCY 1.0593 


STATIONS 


NOMINAL COWL LEADING tUGE 39,8Btt 

SPIKE TRANSLATION 0,328b 

INLET THROAT,, ,,,,,,, 40,900 

CORL LEADING EDGE.,,,.,,..,.,,..., 35,213 

NOZZLE SHROUD TRAILING EDGE 73,553 

NOZZLE PLUG TRAILING EDGE,,,,,..,, 87,306 

STRUT LEADING EDGE, 56 • 9 b9 

STRUT TRAILING EDGE,,., 65.069 

COMBUSTOR EXIT.,.,,,,..,,,, 65,069 


(IN) 

INJECTORS 

FUEL INJECTORS 
STATION 

UN) 

lA 

4 d « ^ ao 

(IN) 

IB 

41*314 

UN) 

1C 

44, 300 

UN) 

2A 

40,7B9 

UN) 

2C 

46,250 

(IN) 

3 A 

54,079 

UN) 

3B 

56,264 

UN) 

<4 

44,614 


VALVE 


(DEGREES) 

(PSD 

CbTU/LBM) 

(BTU/LBM) 



Reading 65 


= 174.83 sec. 


249 



ORIGINAL’ PAGE iS 
OF POOR QUALITY 


PAGc 1 


PEACUtG = 006* BUCK c 72 Tl*E c 174*833 MACH 6,0 Pi ;? 745*999 T T - 3r.20,7 - 

R AMOfc T PERFORMANCE: *\) ~~ J> — p) 


to 

tn 






8 U 

v M A 

R Y 

REP 

> 0 k T 








O p 

T 

h 



mOL> 1 

SONV 

MAIM 

Vfe L 

8 

W/A 

it 

&/ AC 

1 OK | K 

(3 

I V AC 

Phi 

6TAC 

WJNC tUm m £L 

1 

0 5 
















- 0.000 765.999 

3021 

677,2( 

6 0 3) 

1.2931 

20.852 

2594 












0,000 0.i95 

<Ui 

-30.31 

99) 

1.3988 

28.651 

996 

5,976 

5950 

1,830 

0.10066 

B6.866 

0,9834 

5068 

9,062 

188,6 



SPIKE TJ P NS 

2 

0 4 
















0.60o 1B.U87 

3021 

677,21 

003) 

1.2*2* 

26.851 

2594 












0,600 16,305 

2*50 

655,61 

782) 

1.2951 

26.651 

2566 

0,403 

J 0 34 

2.006 

0.10666 

26.066 

0,9034 

q970 

1.713 

186. 0 



WIND TUNNEI. 

3 

0 0 
















0,000 -795,999 

3021 

677.21 

003) 

1.2931 

26.852 

2594 






- 






O.OOo 0.381 

ao7 

-31. 3( 

98) 

1,3988 

28.051 

991 

6,010 

5954 

1.830 

0,10413 

26,229 

0,9034 

4950 

9,635 

188,7 



SPIKE TIP MS 

a 

0 0 
















0,600 18,087 

3021 

677,21 

003) 

1*2989 

28,651 

2594 












0,600 16,400 

2954 

657,01 

783) 

1.2950 

28.651 

2560 

0,3*1 

1005 

2,086 

0,10413 

26.229 

0,9034 

4950 

1.626 

188.7 



INLET TtiROAT 

5 

0 4 
















40,400 269.451 

2992 

666,61 

794) 

1,2940 

26,651 

2583 












40,400 16,049 

1480 

237.41 

367) 

1*3500 

28.851 

1856 

2,303 

4645 

1.893 

0,94040 

26,866 

0,1115 

4337 

67.683 

161.4 



INLET UPMHSK 

6 

0 3 
















40.400 289,451 

2*92 

666,61 

794) 

1.2940 

26.851 

2583 












40.400 13.783 

1423 

222.21 

332) 

1.3533 

28,851 

1821 

2.59b 

4726 

1.893 

0,85491 

26,866 

0,1227 

4380 

62,791 

163,0 



INLET DNNR3K 

7 

0 4 
















'40,400 123,844 

2992 

660,61 

7?«) 

1,2939 

28,851 

2583 












40,40^ 106,803 

2890 

637.61 

764) 

1.2971 

26,851 

2542 

0,490 

1245 

1.951 

0.65491 

26,666 

0,1227 

4380 

16, sn 

163.0 



COPBUSTOR 0 

6 

1 21 
















40.410 245.750 

2951 

669,31 

8l3) 

1.2962 

27,700 

2620 












40.410 12.523 

1422 

210.61 

366) 

1,3544 

27.708 

1659 

2,555 

4749 

1,966 

0.94332 

26,953 

0.U16 

4336 

69,617 

160,9 

o,n 

0,07 

COP0USTOR 0 

9 

2 31 
















41.292 164,165 

2883 

671, 7( 

02«) 

1,2999 

26.577 

2640 












41.292 15.744 

1580 

271,21 

4 2 6) 

1.3473 

26,577 

1995 

2,243 

4477 

2,046 

0.94854 

27,044 

0,1113 

4212 

65.993 

155.7 

0,23 

0,04 

COPBUSTOR 0 

10 

3 21 
















«1.302 192,536 

2843 

671,71 

012) 

1,3018 

26,534 

2633 












41.302 15.781 

1537 

271.71 

4l4) 

1*3499 

26,534 

1972 

2,299 

4474 

2.039 

0.94664 

27,044 

0,1113 

4210 

65,972 

155,7 

0,23 

0,01 

COP&U3TOR 0 

11 

4 21 
















41,367 191,024- 

2836 

671,51 

8)0) 

1,3021 

26,528 

2631 












41.367 16,018 

1$42 

275.01 

416) 

1,3497 

26,526 

1*75 

2,25b 

4454 
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4 

,3366 

02 


M61E 01 

1,6436 00 

4 

.3526 

02 


8,4426 01 

9.033E-01 

4 

,3616 

02 


6.7286 Oi 

3,7706-01 

A 

,3656 

02 


'tO 8,7286 01 

0,000 

4 

,3656 02 


cn 

Ol 


o 170.835 MACH 6,0 PT 9 705.99V TT 9 

CP HC 

2,2316-03 4.407E-O2 

2,486E-03 3,5066-02 

2,6476*03 4 . J50E-02 

2.4306-03 4, 4056-03 

2,4106-03 '4,4626-02 
2 ,4246-03 4,6«i9E-02 

2.493E-03 3.639E-02 

2. 5226*01 4,8146.02 

2,5646.03 4.892E.03 

2,5536-03 5.219E-02 

2.583E-03 5.219E-Q2 

2,5506-03 S.237E-02 

2, St 0E-03 5.2/4E-02 

2,6346-03 5,083E-02 

2,6326-03 S.307E-02 

2.709E-Q3 4.03OE-03 

2, ‘5286*03 4. 5646*02.- 

2,3386-03 2.5646.0ft 

2,1816-03 2.6466-03 

2.362E-03 2 , 039E-03 

2,1686-03 2.042E-03, 

2,1856-03 U938E-03 

2,1946-03 1,8'3S6«03- 

2,2116-03 1,6866-03 

2.369E-03 U186E-02 

2, 0 iSE-03 t ,2646-03 
2,8316-03 1,3986-9$ 

2,8246-03 1,3806-03 

2,B19£-03 4.358E-02 

2,6116-03 1,2646-03 

2,8246-03 1 ,0666-02 

3,0626-03 5.0636-03 

2,8486-03 9,793E»(tt 

2,0346-03 i,ei9Sf« v . 

2,8976-03 1,9496-0^ 

2,9586-03 1,9976-02 

2.9S7E-03 1 , 907E-O2 

2,6116-03 1 , 194E-02 

2,7666-03 9. 9906-03 

2.677E-03 6.872E-0S 

2.6586-03 6,4276.03 
2.671E-03 6.925 E» 03 

2,6436-03 6,314E«03 

2.616E-03 5.6046-03 

2.545E-03 4,1476-03 

2,3436-03 4, 1206*03 

2. 5356- 03 4,0346-03 

2.5356- 03 4,0336-03 

2,4936-03 3.422E-03 

2.477E-03 3.372E-03 

2,3886*03 4.5466-03 

2,4846-03 3,9076-03 

2,51 IE-03 4.6116-03 

2, SUE-03 4, 6126-03 
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READING * 0Q65 BLOCK « 72 TIME « 174*633 MACH 6*0 PT a 745,999 T7 * 3020*7 


PAGE 7 


RAMJET PERT urmance*- 


engine PERFORMANCE 


INLET 


CALCULATED THRUST,,, 


»»• 32, 

(LBF) 

(LBF) 

(LBF-SEC/LBM) 

(LBF-8EC/LBM) 

ANGLE OF ATTACK 

0,000 

0.98J4 

0,0007 

0,1637 

measured thrust 



MA$S P^O* RATIO* * ft f ***************** tt * ff 

calculated specific impulse, ,, 



ADDITIVE DRAG COEFFICIENT. **•*», ********* 

measured specipic impulse,,,,. 


,,, -1316, 

LIMITING PRESSURE RECOVERY EFFICIENCY,,,, 
DELTA PTE 

CALCULATED thrust coefficient j 


... 0,0127 

0.1195 

0.3680 

MEASURED thrust coefficient,,. 




TOTAL PRESSURE RECOVERY • SUPERSONIC, .... 
TOTAL PRESSURE RECOVERY • 3US80MC 





0.1660 
0.6907 
0.9035 
0,9465 
0.6967 
• 1.05 
34 ,,16 

0.0066 
0,226 
1,0 00 
0.H76 
0,7965 
ft . isau . 

REGENERATIVE-COOLfd 

PNGINE 

PERFORMANCE 

INLET PROCESS EFFICIENCY • SUPERSONIC..,, 
INLET PROCESS EFFICIENCY - SUBSONIC...... 

CALCULATED 

stream thrust.......... 

>IM S237* 

(L8F) 

(LBF) 

(L0P-8EC/LBH) 

(LBF) 

(LBF')” 

KINETIC ENERGY EFFICIENCY - SUPERSONIC,,, 

KINETIC ENERGY EFFICIENCY - SUBS OKI 1 C 

N£T ThRUSI miiiimiimiiiiiiii 

SPECIFIC IMPULSE. ». , - * 


> * • • 166* 

out- 

ENTHALPY AT PO • SUPERSONIC 

THRUST coefficient,.. , 

MOMENTUM 

INLET FRICTION DRAG,..,-,. 

INLET momentum- change 

and forces 

COMBUSTOR 

FU£L»AXR RATIO,,,,*,, 

EQUIVALENCE RATIO...,...........,.,,..,.. 

COrtBUSTOR EFFICIENCY. 

COMSUsTOR friction or AO 
COMBUSTOR STRUT DRAG, ....... * 

COMBUSTOR MOMENTUM CHANGE,,,,. 


n» 206*0 

M. 2. 611 

•*• 111, 

(LBF) 
(LBF) 
(L8F) j 

TOTAL PRESSURE RATIO,,,, 

COMBUSTOR EFFECTIVENESS.. 

INJECTOR DISCHARGE rOFFFICIFNTi 0-B414* 

NOZZLE FRICTION DRAG,,,..!!’!: 


36,06 

(LBF) 


w * f CwH f 

NOZZLE STRUT DRAG,,,,,,,,,,.,. 



tLBF) 



NOZZLE MOMENTUM CHANGE,,,,,,,, 


* , * 600 , 

(LBF J ) 

•jn 77* f 


NOZZLE PRESSURE INTEGRAL, , 


« * , 690 * 

(LBF) 



EXTERNAL FRICTION ORAG, ....... 


lit 0,00 

(LBF) 

VACUUM STREAM TMRU 8 T COEFFICIENT b r S . . . . 

A .QC31 

EXTERNAL PRESSURE INTEGRAL.. .. 



(LBF) 

(LBF) 

a m 

(L8P-) 

(LBF) 

t By vv ' v i n b M < 1 i > 'n wu i yUNr r 4 VA-i* 1 w w , , , , 

NOZZLE COEFFICIENT » CT 

V |7?CI 

0,0920 

0*0167 

0*6934 

TOTAL EXTERNAL DRAG. 

TOTAL STRUT DRAG.. ...... ...I-* 


*J07s) 

PROCESS EFFICIENCY 

KtWFTfr tr w p n fl v trccirtirij^v 

CAVITY FORCE... 

CALCULATED load cell FORCE. r.. 


* ft* **■ 9 w ' 

•flu *U09* 


MEASURED load CELL FORCE. 


tl , *2421, 

CL8P) 



FUEL VACUUM SPECIFIC IMPULSE 

r 

0,0* 

0,0i 



" STATIONS 



FUEL INJECTORS 


NOMINAL CO«L LEADING edge..,,. 


... 3 , 634 

(IN) 

? Ifc.lFf TORS 0 t AT TnM ua 

1 UP 

SPIKE TRANSLATION.,... 


t*, 0 f 30 69 

(IN) 

JlTJCL IUpO Vfl 

1 A ua tl n ft 

L Vfc 

A 

inlst throat*, 



(IN) 

‘♦U 1*1 V V 

In in 00 a 

A 

Q 

COl«L LEADING edge. 



* . (r y 

(IN) 

* M Ml (Clfl 

1C /] n inn 

D 

nozzle SHROUD trailing edge,,. 


,,, 73.531 

( IN) 

2A 7A7 


NOZZLE plug TRAILING EDGE..... 


... 67,263 

(IN) 

6m M O * f O f 

ilk * 


STRUT LEADING EDGE... 


... 06.447 

(IN) 

*4 C * C A V 

% A C /j ft C 7 


STRUT TRAILING EDGE,.,.,..,,.. 


¥ W w ^ V I ^ f 

B >. 65.047 

( IN) 

JA J 4 , U 3 f 

HR RA P/iP 


COMBUSTOR EXIT,,,,.,,,.,,,,,,, 


a ¥ w ^ ^ ^ f 

mi 65,047 

UN) 

AID jOafiHC 

« 44,792 



(DEGREES) 

(PSD 

(BTU/LBM) 

CetU/LBN) 



Reading 65 


t = 180.23 sec. 
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READING * 0065 BLOCK P 76 TIRE “ 160,233 MACH 6,0 PT 6 705,099 TT B 3062,,i 
l ' RAMJET PERFORMANCE 


5-3 '?. r 


P T 
WIND tUNN£|, 1 

0,000 705,999 3062 

0,000 0.90'2 921 

SPIKE TIP Ns 2 

0,600 18,062 3062 

0,600 16.236 2909 

"tUnMCL 3 

0,000 795,099 3062 

0.000- 0,382 410 

8PIKE TIP N8 4 

0,600 18,062 3062 

0,600 16,360 2995 

INLET THROAf ‘ iS 

ROfOOo, JOH, 4.17 3009 
«0,1(00‘ ' ' 13.632 1«60 
INLET URNR8K 6 

40.400 304,417 3009 

40.400 13,436 14Q4 

iNLfet DNNR8ft ' l 
Op'.0*)6 124,872 300* 

40.40.0 ^lo7»4«2.29oe 

COMBU3TOR 0 0 

40.410 255,929 2967 

40.410 12,525 1416 

CbM0U8TUR 0 9. 

41,292 109,294 2096 

«1.*9 2 ' 15,682 1375 

COMBUSTOR 0 10 

01.302 198,507 2854 

41.302 15.717 1530 

CON0U0TOR 0 U 
41,36? 197,012 ?04-7 

41,367 15.950 153« 

COMiUsTOR 0 12 

41.500 192,182 264S 

41.500 16,047 1565 

COMBU3TOR ' 0 13 

42.460 ' 155,650 2032 

42.460 13,361 1540 

COMBUSTOR ' 0 14 

44,007 149,367 2813 

44,067 23,103 1769 

COMBUSTOR 0-15 

44,3 1 0 140,041 2600 

44,310 '24,279 1005 

COMBUSTOR 0 16 

44,800 136,384 2055 

44.000 26.600 1920 

COM8U3TOR 0 17 

44.002 136,427 28'54 

44.002 26,601 1927 

COMBUStOR 0 18 

46.250 119,473 2673 

46.250 27,110 i860 






3 U 

M N A 

P Y 

P E f 

> 0 P T 








H 

0 A *5 


GAMMA 

molnt 

SON V 

MACH 

VEL 

S 

*/A 

w 

A/AC 

MONTH 

Q 

IV AC 

PHI 

ET AC 

609, ec 

8J5) 

1,2918 

28,652 

2611 












=26, 1C 

ion 

1.3909 

20.051 

1007 

5.952 

5993 

U834 

0,10694 

26.840 

0,9799 

sm 

9,960 

190,0 



0 3 

609, 8( 

8l5) 

1.2916 

20,051 

2611 












667,50 
0 n 

793) 

1,2939 

28,051 

2562 

0,408 

1054 

2,091 

0,10694 

26,840 

0,9799 

4955 

1,752 

184,6 



689,0{ 

8}5) 

1,2918 

20.852 

2611 












•29,30 

0 ft 

loo J 

1,3989 

20,051 

999 

6,003 

5999 

1*634 

0,10317 

25,699 

0,9799 

4925 

9,619 

190,2 



689,80 

8j5) 

1,2916 

20,051 

26U 












669,40 

fl il 

795) 

1,2937 

26.05} 

2584 

0,3?1 

1010 

2,091 

0,10317 

25,695 

0*9799 

4924 

1,620 

190,2 



673,70 

799) 

1,2934 

28,651 

2590 












232,20 

ft X 

36D 

1,3511 

20.051 

1844 

2,549 

4701 

1.891 

0,93949 

26,840 

0.1115 

4368 

66,630 

162,7 



673,70 

799) 

1,2934 

20,051 

3390 












217,20 

0 tt 

347) 

1,3544 

20,851 

18)0 

2*640 

4779 

1.091 

0,85409 

36,640 

0,1227 

4409 

63,437 

164.3 



673, TO 

799) 

1,2934 

28,05} 

2590 






• 



- 



643,10 
i 2 i 

769) 

W2966 

26,051 

2549 

0-,486 

1838 

1,993 0,85409 

26,640 

0,1227 

4409 

16*434 

1,64 *3 



675.10 

820) 

1,2958 

27,650 

2629 












216,70 

369) 

1.3546 

27,630 

1837 

a^79 

4789 

1,969 

0,94250 

26,932 

0,1116 

4367 

70,155 

162,1 

0,12 

0,07 

2 “21 ' 









* 





* 


670,l( 

03D 

1,2996 

26,462 

2659 











t 

2-70,10 

426) 

1,3477 

26.462 

1997 

2,262 

4310 

2.052 

0,94798 

27,028 

0,1113 

4243 

66,563 

137,0 

0,24 

0,04 

3 21 
















678,00 

8i9) 

1,3016 

26,418 

2644 












270,60 

414) 

1,3505 

26,417 

1972 

2,290 

4515 

2,045 

0,94627 

27,026 

0,1113 

4241 

66,341 

156,9 

0.24 

0,01 

4 21 















"* 1 

W,g< 

817) 

U3019 


2642. 











* 

273,90 

5 21 

413) 

1,3503. 

26,411 

19v5 c "2,276 -4496 

2t045 

,0,94020 

27,026 

Oitm 

Mix 


156,$ 

1>i24 

0 SO A 

677,40 

016) 

1,3020 

26,410 

2641 












283,10 

4J>«) 

1.3407 

26,410 

1-993 2,220 

4442 

2,046 

0,94938 

27,028 

0,1111 

4211 

65,536 

155,6 

0,24 

0,00 

6 '21 















S< 

673,20 

012) 

1,3024 

26,410 

2636 






* 




* 


270,30 

7 ?, 

419) 

1,3496 

26,409 

1963 2,241 

4445 

2,061 

0.94047 

27,028 

0,1192 

4116 

64,967 

152,4 

0,08 

0,00 

1 Cl 

663,90 

006) 

1,3020 

26,420 

2626 












345.90 

fl 9 0) 

1,3302 

26,420 

2123 

1.879 

3909 

2,061 

0.90874 

27,026 

0,1161 

4040 

56,333 

149,5 

0.20 

0,01 

8 21 



t 

yi \ 

„ ■* . 

. 










662,40 

803) 

1,3034 

26,411 

.2621 


1 









r • 

353.30 
9 3 

495) 

1.3377 

26,411 

2132 

1,045 

3933 

2,061 

0,90669 

27,026 

0,1164 

402B 

55,419 

149,0 

0.20 

0,00 

659,10 

818) 

1.3007 

26^80 

2640 












369,30 

531) 

1.3322 

26.48Q 

2196 

1.734 

3808 

2,072 

0,90286 

27,028 

0,1169 

3997 

53,426 

147.9 

0,20 

0*06 

10 2 






“Y 










6S9,i( 

010) 

1,3007 

26,479 

2640 












369,30 

531) 

1.3322 

26,479 

2196 

1.734 

3808 

2,072 

0,90316 

27,028 

0,1160 

3997 

53,443 

147,9 

0.20 

0,06 

U 13 







Si 









651,40 

®07) 

1.3094 

24.034 

2647 












384. 9( §42) 

1.3378 

24*833 

2232 

1,637 

3652 

2,164 

0,85562 

27,172 

0.1240 

3945 

48.559 

145.2 

0.02 

0,01 



READING C 0u65 BLOCK 


78 Tl«£ s 180,233 WACM 6,0 P 


7U5.U99 XT * 3062,1 


PAGE 2 




P 

T 

H 


GAfrf'A 

MOL*T 

SO NV 

MACH 

VEL 

S 

w/4 

■'i 


|M 

0 

I V AC 

Pm 1 

fc T AC 


COPBU$TOR 

0 

19 

12 2 


















«6,260 

119,309 

2674 

651 .4( 

S 0 8) 

t ,3094 

24 

,83b 

2*47 













06.26Q 

27. U3 

1 6b 1 

364, 9( 

5<t3) 

1,3377 

24 

,63b 

2232 

1 ,636 

365J 

2,164 

0,8549V 

2?.l /2 

0.1241 

3446 

40,517 

1 Ob < £ 

0,42 

0,01 


C0M6U3T0H 

0 

20 

13 4 


















47.310 

108,008 

2796 

643 , 7 ( 

8t|6} 

1,3036 

24 

,976 

2693 













«T.31o 

27,424 

2010 

363, b( 

5*8} 

1,3304 

24 

,976 

2307 

l.Sb<t 

3606 

2.183 

0,79573 

27,1/2 

0,1333 

3903 

«4,bl2 

lbb.b 

0.42 

0,09 


COPBUsTOP 

0 

21 

14 ^ 


















47.327 

107.526 

2603 

643,6 t 

Bfl9) 

1.3032 

24 

,964 

2696 













47.327 

27.4feS 

2019 

383.7 ( 

50 1 ) 

1,3300 

24 

,984 

2311 

1 * 5 1> 0 

3606 

2.185 

0.79307 

27.172 

0.1338 

3966 

44.439 

t«b.7 

0,42 

0,09 


COMBUgTOH 

0 

22 

15 4 


















48,110 

99,963 

2915 

636, 1C 

BS") 

1,2979 

2b 


2737 













48,110 

27.069 

2137 

378. 6( 

627} 

1,3241 

2b 

.111 

2367 

1 * 5B2 

3603 

2.200 

0.74152 

27.1/2 

0.1431 

4035 

41.522 

JRb.B 

0.42 

0,16 


COPBUsTOR 

0 

23 

16 5 


















48,767 

96,009 

2758 

637 . 7 C 

673) 

1,3058 

23 

,604 

2742 













48,767 

25.483 

1958 

361. 6( 

599) 

1.3335 

23 

.604 

2335 

1.59B 

3717 

2,273 

0,60671 

27.298 

0,1552 

4007 

39,662 

l«9.7 

0,58 

0,09 


combustor 

0 

24 

17 2 


















48,777 

96,4*60 

2759 

637 , 6 { 

87U) 

1,3057 

23 

.806 

2743 













48,777 

23.453 

J959 

361. 4( 

599) 

U3334 

23 

,606 

2336 

l.SRS 

3718 

2,273 

0,66582 

27,298 

0,1554 

4006 

39.624 

l«V,7 

0,58 

0,09 


combustor 

0 

25 

18 4 


















49,307 

92.220 

2826 

634.4C 

896) 

1,3025 

23 

.877 

2769 













49,307 

21.958 

2001 

348, «< 

Sl3) 

1.3310 

23 

.876 

2355 

1,606 

3782 

2,283 

0.64141 

27,290 

0,1662 

4144 

37,704 

151, B 

0,58 

0,12 * 


combustor 

0 

26 

19 4 


















50.717 

81.748 

3018 

626. 6C 

9&0) 

1,2934 

24 

.082 

2639 













30.717 

19.237 

2145 

320, 7( 

658) 

1.3231 

24 

.082 

2421 

1.616 

3912 

2.309 

0.54665 

27,298 

0,1950 

4280 

33,232 

ISb.b 

U > 56 

0,21 


combustor 

0 

2? 

20 3 

















6 & 

52.817 

79.032 

3042 

617, DC 

968) 

1.2919 

24 

.132 

2846 












52,617 

13.462 

2000 

253 1 7 C 

609) 

1,3279 

24 

.132 

2339 


4264 

2,313 

0.44805 

27,298 

0.2379 

4436 

29,686 

162,6 

0,58 

0,23 


COMBUSTOR 

0 

28 

21 2 

















HS Q 

33.317 

79.177 

3032 

615. 1C 

96<J) 

1,2924 

24 

,127 

2842 












Q 

53.317 

12.382 

1951 

239, K 

592) 

1,3299 

24 

.127 

2312 

1.R76 

4337 

2.312 

0.42973 

27,290 

0,2480 

4466 

20.966 

163,6 

0,58 

0,23 

Q 

COMBU3TDR 

0 

29 

22 3 

















# p; 

54,067 

77.290 

3053 

612. 2C 

972) 

1.2913 

24 

• 155 

2849 












Sit , O67 

11.410 

1939 

22u,6( 

5fl8 ) 

1.3300 

24 

• 156 

2304 

1,911 

4404 

2,315 

0,40508 

27.298 

0,2631 

4505 

27.724 

16b. 0 

0.58 

0.24 


COMBUSTOR 

0 

30 

23 3 








, 









Ei > 

54,827 

76,372 

3058 

609 , 6 ( 

973) 

1,2909 

24 

.167 

2850 













54,827 

10.425 

190$ 

209 , K 

577) 

1.3312 

24 

.166 

2284 

1.961) 

4476 

2,316 

0,3830/ 

27,298 

0,2782 

4541 

26,649 

166,3 

0,56 

0,25 

iW ^ 

COMBUSTOR 

0 

31 

24 3 

















O fcfjl 

55»76o 

73.839 

3068 

606, 6( 

983) 

1,2894 

24 

,204 

2860 












Igl E0 

55.76o 

9.647 

1906 

195. 7( 

576) 

1.3308 

24 

,205 

2283 

1,967 

4535 

2,321 

0,35949 

27,296 

0,2965 

4560 

25,333 

167.6 

0.58 

0,26 


combustor 

0 

32 

25 5 


















56,2S 2 

54,649 

3419 

605.1 Cl0<?5) 

1,2728 

24 

,544 

2969 













56.252 

9.236 

2284 

198. 8( 

698) 

1.3124 

24 

.b«6 

2464 

1,830 

4509 

2.369 

0,26966 

27.290 

0,3679 

4696 

20,290 

17c. 0 

0.58 

0,40 


combustor 

0 

33 

86 5 


















56.307 

64,234 

3192 

605.0(1018} 

1,2843 

24 

,312 

£895 













56.307 

7.540 

1 9£9 

163, 9C 

583) 

1,3286 

24 

,314 

2289 

2,05<; 

4696 

2,340 

0.28889 

27.298 

0,3689 

4699 

21.093 

178.1 

0,58 

0,31 


combustor 

0 

34 

27 3 


















56. 44y 

63,933 

3197 

60t|, 6(1020} 

1,2841 

24 

,318 

2897 













56.447 

7.481 

1931 

162.4C 

563) 

1 ,3264 

24 

• 320 

2290 

2,059 

4704 

2,341 

0,20677 

27.290 

0,3717 
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0.31 
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28 7 


















56.527 

5 o# 043 

3400 

60B, <1(1009) 

1.2738 

24 

.526 

2963 













56.527 

9,008 

2242 

191. 1( 

60«) 

1,3141 

24 

,530 

2444 

1,861 

4546 

2.365 

0.29003 

27,298 

0,3675 

«7Q7 

20,499 

172. <f 

0.50 

0,39 


combustor 

0 

36 

2S 3 


















56,807 

57,116 

3384 

603,7(1083) 

1,2746 

24 

.511 

2956 













56,807 

8,775 

2206 

18<1.1( 

672) 

1.3157 

24 

.515 

2426 

1.069 

4582 

2.363 

0.2891 / 

27.296 

0,3686 

4716 

20.592 

172,6 

0,50 

0.39 

to COKBL'STuR 

0 

37 

30 J 

















CXI 87,033 

57.047 

3395 

603,1 ( 10*7} 

1.2740 

24 

• 524 

2961 












57,033 

6,77b 

2215 


67S) 

1,3152 

24 

,529 

£4 JO 

1 ,0od 

4586 

2.363 

0,28848 

27.298 

0,3695 

4723 

20,569 

173.0 

0,58 

0,39 
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P T-. H Gamma HOLWT 80N.V MAC* VtL 

M COMBUSTOR 0 38 31 - fl 

^5 57.757 55.902 3«37 6Cl,3(llol) 1.271? 20.573 2970 

C3 '57*757 6.775 2256 179, S( b g9) 1.3130 20,578 2009 1,876 0595 

CO.MBUg.TofC 0 39, 32 / 

56„J(7,7; 102.07,7} 2650 599. Ot 9()3) 1,3002 23.990 2771 

58.777' 0.601)1 13J0 69. 0( 395) 1.3607 23.990 1900 2,605 5052 

COMBUSTOR 0 00- 33 6 

60.,7,'8.7. «9.,32e! 3 rt 90 590.5(1257) 1,2009 25.080 3098 

60.7(67, 12,625 2976, 206, o( 9g9) 1.26J3 25.105 2709 1.S18 0173 

COH8U3JOR O' 01 30 5 

62.207 02,065, 0302 59o.7tl4o0) 1.2152 2S.S60 3169 

62.207 18, .881; 3707 336,7Cll8l)' 1.2038 25.630 299,1 1,187 3551 

COPSUsTOR 0 02 35 0 

60.67) 00.930 0177 583,0(1356) 1,2200 25.039 3161 

60.67-1 16.156 3096 305,o(ll(>7) 1,2555 25.091 292b 1.275 3/29 

COHflUsTOP 0 03 36 3 

65.007 37.966 0180 562,2(1357) 1,2230 25.006 3160 . 

65.007 15.1-26' 3507 306.5(11 1 1) 1,2507 25.500 2929 1.2b6 3710 

COUBUsTOR KEGEM «0 37 3 

65.007 37.966 0369 670.2(jO27) 1,2110 25.007 3218 

65.007 16.732 3767 009,9(l2fi5) 1,2013 25.080 3020 1.195 3608 

NOZZLE AC 'OS 38 5 

87.283 37.966 0180 582,2(133?) 1,2230 25.006 3160 

87 *28.3 0,976 1903- -258. gt 558) 1.3165 25,510 2209 2,935 6080 

N02ZLE p 0 06 39 5 

8/, 283 37.966 UieO 582,2(1339) 1,2230 35,0«6 3160 

87.283 0.002 1529 -376. U( <laO) 1,3309 25.510 1995 3.072 6926 

NOZZlF AE REGEN 07’ 00 ‘ 5 

67.283 37,966 0369 670.2(1027) 1,2110 25.007 3218 

87.263 1.031 2052 -209, 2( 6<)7) 1,3102 25.510 2289 2.898 6633 

NOZZLE p U REGEN 08 «1 5 

87.263 37.966 0369 670.2(io 2 7) 1,2110 25,007 3218 

87.203 0.002 1633 -303. 9( 672) 1,3292 25,510 20S7 3,063 7123 

FICTIVE C0MQU8TR 68 61 0 

65.007 300,017 0682 582,2(1532) 1,2100 26,000 3289 

65,007 0,002 1073 -715, 0( 298) 1,3570 26, ISO 1660 0,802 8057 

FlCTIvE NOZZLE 69 62 0 

87.283 26,077 0130 563^1 ( 1 3 3 8 > 1,2227 25,006 3101 

87.283 _ 1,161 2129 -183. 6( 633) 1.3071 25,510 2329 2,625 6112 

t 


S */A * A ZAC MOKIP P IVAL Phi £TAC 

2,367 0.28000 27.298 0,3753 0702 20,280 173,7 0,58 0,ui 

2.270 0.28219 27.298 0,3777 0751 22,155 l7o,0 0,56 0,17 

2.006 0.2920,1 27,298 0.3650 >*700 18,936 173.6 0,58 0,62 

2.028 0,29993 27.296 0,3553 0731 16.551 173,3 0,58 0,82 

2,025 0.2803U 27,298 0,3709 0/16 18.077 172.7 0,58 0,77 

2.031 0.26030 27,298 0,0032' 0713 15.250 172.,/ 0,58 0.77 

2.052 0,26030 27,298 0,0032 0790 10,821 175.5 0.56 0,77 

2.031 0.05502 27.298 1,9371 5986 5,500 219,3 0,58 0,77 

2.031 0.03005 27,298 3,5067 6201 3.230 228.6 0,56 0,77 

2.052 0.05502 27,298 1,9371 6100 5,672 220,9 0.58 0,77 

2.052 0,02890 27,298 3,6831 6023 3,203 235.3 0,58 0.77 

2,381 0,05107 27,298 2.0868 7051 6,395 258.3 0.58 1,00 

2.055 0.05502 27.298 1.9371 5762 5,236 211.1 0.58 0.77 



261 


READING 

s 

DQtob BLOCK 

n 

76 

TlvE = 160,233 

J'AO 6,0 

Pi s 705, 

J99 

T 1 

s 3062,1 








PAGE « 

XABS 


p*ie 



P-Ob 


PDA 


UOA 


u-18 



0-06 


C A * A L L 

P»I6/PS0 

H-10/PTO 


P»Ob/p0U 

H-OB/PIO 

6, 98 1 £*0 1 

1.055E 

00 

0 

• 000 


• 4 ,4Ubt»U 1 

0,000 


0.000 


0 

,ooo 


2,4/0 1< 

•V? 

2,625b 

00 

1 , 4 1 6t-03 

0 

.000 


0.000 

1 ■ 6 3 6 £ 

01 

1.0556 

00 

0 

• ooo 


*3 ,5 1 3E 

01 

0,000 


o.ooo 


0 

.000 


1 ,634b 

02 

2.625P 

n(j 

1 ,4166*03 

0 

.000 


0.000 

3.07oE 

01 

2,ie5e 

00 

0 

• uOO 


•1.665E 

0 d 

0,000 


O.QQO 


0 

.000 


5, A53£ 

02 

5.437F 

Oo 

2,93lb"03 

0 

,000 


0.000 

3,5006 

01 

3.889E 

00 

0 

• ooo 


• 3 « 6 3 3 E. 

02 

0,000 


0.000 


0 

,000 


6.0O4& 

02 

9,676fc 

Oo 

5.2166-03 

0 

e 0 0 0 


0.000 

3,5ieE 

01 

3,9066 

00 

b 

.9216 

00 

•4,30«E 

02 

0,000 


0,000 


u 

,000 


6, 8506 

02 

9.710E 

00 

5.2396-03 

1 

.4736 

01 

7,9«UE-03 

3. SUE 

01 

3.907E 

00 

b 

, B8(j£ 

00 


02 

0,000 


0.000 


0 

.000 


6.053b 

02 

9,721b 

00 

5,240b-03 

1 

.A6$e 

01 

7.895£*03 

3.555E 

01 

3.965fc 

00 

3 

.016? 

*0 

-4,376b 

02 

0,000 


0,000 


J 

,000 


7,213b 

02 

9,065b 

00 

5.3196-03 

9 

,4996 

00 

S.UltHUJ 

3.5866 

01 

3,9326 

*'0 

i 

.050? 

On 

•4.5176 

02 

•2.566E 

02 

•2,6066 

02 

0 

.000 


7,525b 

02 

9,?fi3t 

oy 

5.2/4E-03 

5 

,10ib 

00 

2.750E-U3 

3,60(,E 

01 

3.91UE 

00 

d 

.87<*e 

0(J 

-4 # 624fc 

02 

-2,617b 

n 2 

•2 . 6 i 7b 

02 

0 

,000 


7.733E 

02 

9 , 729 fc 

00 

5,245fc-03 

7 

• 152F 

00 

3.BS6EI.03 

3.0086 

01 

4.206E 

00 

<1 

• 579E 

00 

• 4,01 St 

02 

•2, 661b 

02 

•2.681b 

02 

0 

,000 


0.169E 

02 

1.067b 

01 

5,6426-03 

1 

.139b 

01 

6.U2E-03 

3.701E 

01 

4.185E 

00 

6 

.730E 

Oo 

•5,05ib 

02 

•2.930b 

02 

•2,785b 

02 

-1 

,647E 

01 

8, 730£ 

02 

1.041E 

01 

5,6 1 4t-0 3 

1 

.674E 

01 

9.027E-03 

3.7326 

01 

a. 0716 

00 

7 

,97se 

Oo 

•5.158E 

02 

•3.034b 

02 

•2.816b 

02 

•2 

.1825 

01 

9, 0596 

02 

1.013E 

01 

5.4606*03 

1 

,984b 

01 

1.070E«U2 

3. 8036 

01 

3.805E 

00 

1 

« 34fcE 

01 

-5.280E 

02 

•3,260b 

02 

"2.9flOE 

02 

-3 

• 396E 

01 

9 ,838b 

02 

9.467E 

00 

5, 10«b-03 

3 

,350b 

01 

l.B06E»02 

3.8306 

01 

9.291E 

00 

1 

,382e 

01 

"5,266b 

02 

•3.390b 

02 

•2.999E 

02 

-3 

,914b 

01 

i,oi0b 

03 

1.J10E 

01 

7,0976-03 

3 

,93/E 

01 

2.U3E-U2 

3.B75E 

01 

7 ,?91E 

00 

1 

,5«1E 

Ol 

•5 ,2656 

02 

•3,546b 

02 

•3,098b 

02 

• 4 

,606b 

01 

1,065b 

03 

1 ,814E 

01 

9,7006-03 

3 

,634b 

01 

2.0P7E-02 

JtSBjE 

01 

7,566t 

00 

1 

.5356 

01 

•5,266b 

02 

•3.571b 

02 

•3,1016 

02 

• 4 

• 701b 

01 

1,071b 

03 

1.883E 

01 

1.0156-02 

3 

.6196 

01 

2.059E-02 

3 , 90 lE 

01 

6,5506 

00 

1 

.562E 

01 

•5 ,26 1£ 

02 

•3.654b 

02 

•3.150b 

02 

• 5 

,039b 

01 

1 , 0 9 4 E 

03 

2.127E 

01 

1,1476-02 

3 

,867b 

01 

2.096E-U2 

3 , 93g£ 

01 

1,3652 

01 

1 

.604E 

01 

-5,3096 

02 

-3,764b 

02 

•3,230b 

02 

-5 

,547b 

01 

1 * 130b 

03 

3.395b 

01 

1 ,8306-02 

3 

,990E 

01 

2.1316*02 

3,95oE 

01 

1.669E 

01 

1 

,184? 

Ot 

•5,396E 

02 

•3,866b 

02 

•3.261E 

02 

• 5 

,848b 

01 

1,151b 

03 

4,152b 

01 

2.2386-02 

2 

,94SE 

01 

1,5886*02 

3.9fijE 

01 

l,7l9g 

01 

4 

• 800E 

Oo 

-5,636b 

02 

•4.OU0E 

02 

•3.374E 

02 

■6 

,343b 

01 

1,187b 

03 

4.277b 

01 

2.3066-02 

1 

• 1 94E 

01 

6,U39t»03 

rt.OOoE 

01 

1.751E 

01 

4 

.6066 

Oo 

•5,817b 

02 

-4,101b 

02 

•3.436b 

02 

-6 

,6496 

01 

1,209b 

03 

4,356b 

01 

2.3486-02 

l 

• 1476 

Ol 

6.161C-03 

4.04oE 

01 

2.077E 

01 

4 

,21 OE 

Oo 

a6,216£ 

02 

•4,306b 

02 

•3,574b 

02 

-7 

,320b 

01 

1 ,256b 

03 

5 • 1 6 7E 

01 

2.7866-02 

1 

,0486 

Ol 

5,6«7E»03 

O.OOjE 

01 

2.085E 

01 

4 

»200E 

Oo 

•6,225b 

02 

-4.311b 

02 

•3.577b 

02 

• 7 

.3386 

01 

1.257E 

03 

5.188E 

01 

2 , 797E-02 

1 

, 045E 

Ol 

5,6306*03 

0.1296 

01 

2.804E 

01 

3 

• 323E 

Oo 

•7,265b 

U2 

•4,946b 

02 

•3 • 9 i 7b 

02 

•1 

• 029b 

02 

1,362b 

03 

6.977b 

01 

3,7616-02 

8 

,260b 

00 

0,0576*03 

0.13oE 

01 

2, SUE 

01 

3 

• 313E 

Oo 

-7,298b 

02 

-4.955b 

02 

•3,9216 

02 

•1 

• 034E 

02 

t ,363b 

03 

6.997b 

01 

3.7726-02 

8 

• 243b 

00 

o,U <106-03 

0.137E 

01 

2,6656 

01 

3 

.2086 

Oo 

•7,384b 

02 

• b , 0 1 4£ 

02 

•3,948b 

02 

•1 

,066b 

02 

1,371b 

03 

7. 1296 

Ol 

3.8436-02 

8 

« 083E 

00 

a.3576-03 

U.15 0 E 

01 

2,97U£ 

0 1 

3 

.9566 

00 

-7*56U 

02 

-5. 1ME 

02 

* 4 , 0 0 4 £ 

02 

-1 

,137b 

02 

l O 306E 

03 

/ ,399b 

01 

3.9896-02 

9 

,843b 

00 

5.3076*03 

0,2066 

01 

1.766E 

01 

9 

• 059E 

Oo 

•6,308b 

02 

• 6 « 266b 

02 

•4.478b 

02 

-1 

, 708b 

02 

1,501b 

03 

6.395E 

01 

2 . 369£oQ2 

2 

,254b 

01 

1.2156*02 

O.OO9E 

01 

2.866E 

01 

1 

« 77 1 E 

01 

»B , 766b 

02 

• 6 ,7 / 7b 

02 

•5.618b 

02 

•3 

,159b 

02 

1,698b 

03 

7.132E 

01 

3 ,8456-02 

4 

,406b 

01 

2,3756*02 

4.431E 

01 

3.017E 

01 

1 

.6386 

01 

•8.875b 

02 

•9, WOE 

02 

•5.811b 

02 

•3 

• 356E 

02 

1.725b 

03 

7,508b 

01 

4.0476-02 

4 

,574b 

01 

2.0666*02 

4.48 0 E 

01 

3.349E 

01 

1 

,9876 

01 

*9,0966 

02 

•1,009b 

03 

•6 ,266b 

02 

• 3 

,824b 

02 

1.785b 

03 

8.332E 

01 

4,4926-02 

4 

• 945E 

01 

2.6666*02 

4,40oE 

01 

3.348E 

01 

1 

.988E 

Ol 

•9.o99b 

02 

•1.009b 

03 

-6.268b 

02 

•3 

,6?6b 

02 

1.765b 

03 

6.33U 

01 

4,4916-02 

4 

,946b 

01 

2.6666*02 

0.6256 

01 

2.990? 

01 

2 

,428? 

Oj 

-9.176b 

02 

•1,297b 

03 

•7.621b 

02 

• 5 

,34SE 

02 

1.963E 

03 

7,4506 

01 

4.0166-02 

6 

, 0 4 1 E 

01 

3.2S7E-U2 

4.626E 

01 

2.992E 

01 

2 

.4316 

01 

•9.171b 

02 

-1.299b 

03 

»7 ,630b 

02 

-5 

» 357b 

02 

1.964b 

03 

7,4446 

01 

4, 013E-02 

6 

,040b 

01 

3.2616*02 

4,73iE 

01 

2.735E 

01 

2 

.7506 

01 

• 8 , 636E 

02 

•U5P76 

03 

»8 , 5a3E 

02 

• 6 

. 525E 

02 

2.0956 

03 

6,0056 

01 

3.6696-02 

6 

,642b 

Oi 

3,6696*02 

0,7336 

01 

2.738E 

01 

2 

. 755E 

Ot 

•8,604b 

02 

•1.510E 

03 

•S.556E 

02 

• 6 

,5«4E 

02 

2.097b 

03 

6.013E 

01 

3,6736-02 

6 

,B5b£ 

01 

3.6966*02 

4.eijE 

01 

2.880E 

01 

2 

.530? 

Oj 

-e.ooaE 

02 

•1.659E 

03 

-9,203b 

02 

• 7 

, 383E 

02 

2,194b 

03 

7,166b 

01 

3,8636-02 

6 

* 305E 

01 

3,3996*02 

4.077E 

01 

2.348E 

01 

d 

.3486 

01 

•7,256b 

02 

•1.775b 

03 

•9,721b 

02 

• 6 

.932E 

02 

2.277b 

03 

6.043b 

0 ; 

3.1506-02 

5 

,843b 

01 

3.1506*02 

4.870E 

01 

2.346E 

01 

2 

,3«6? 

Ol 

•7,244b 

02 

•1,777b 

03 

•9. 729b 

02 

-6 

,042b 

02 

2,278b 

03 

5.836b 

01 

3 0 1 4 66-U2 

5 

.8366 

01 

3,1066*02 

4.931E 

01 

2.196E 

01 

2 

. 196E 

01 

•6,617b 

02 

•1.866b 

03 

*1.013£ 

03 

• 8 

,529b 

02 

2 , 344E 

03 

5 , 46 4 E 

01 

2,9456-02 

5 

,464b 

01 

2,9056*02 

5,0726 

01 

1.924E 

01 

1 

• 9246 

Ol 

•5,094b 

02 

•2.079E 

03 

• N!l4E 

03 

• 9 

, 65 IE 

02 

2,5226 

03 

4,787b 

01 

2.50C6-O2 

4 

,787b 

Ol 

2,5806*02 

5.2B 2 E 

01 

1.346E 

01 

1 

.3966 

01 

•3,?94£ 

02 

•2.338b 

03 

•1.246b 

03 

•1 

,092b 

03 

2,788b 

03 

3.3506 

01 

l . 806E-02 

3 

,350b 

01 

1 ,6066*02 

5.332E 

01 

1,238E 

01 

1 

.236? 

01 

•2,958b 

02 

•2,392b 

03 

•1.274b 

03 

- 1 

• nee 

03 

2 , 852t 

03 

3.001b 

01 

1,6616-02 

3 

♦ 0&1 b 

01 

1,6616*02 

5.4D7E 

01 

1 , 1 4 IE 

01 

1 

.1416 

Ol 

•2,497b 

02 

®c.468b 

03' 

• 1 • 3 1 4£ 

03 

•1 

• 154b 

03 

2,946b 

03 

2.839b 

01 

1,5316-02 

2 

• 839E 

01 

1,5316*02 

5.403F 

01 

1 ,002e 

01 

1 

.0«26 

Ol 

«2,n?4£ 

02 

•2.5416 

03 

-1 U52E 

03 

• 1 

,189b 

03 

3.045b 

03 

2.594b 

01 

1.3986-02 

2 

■ S94E 

01 

1.59BE-02 

5,5766 

01 

9.6o7E 

00 

9 

• 697E 

Oo 

•1,605b 

02 

• 2 * 623b 

03 

•1.395b 

03 

• l 

• 228E 

03 

3,1656 

03 

2.400b 

01 

1.2946-02 

2 

, 400b 

01 

1.2906*02 

S.625E 

01 

9.238E 

00 

9 

.2366 

Oo 

•4,149b 

01 

- 2 • 6 1> 2 £ 

03 


03 

•1 

, 248 E 

03 

3,2096 

03 

2.298E 

01 

1,2396-02 

2 

• 290E 

01 

1 ,2396*02 

3 • <> 3 1 E 

01 

5,887C 

00 

9 

.1926 

Oo 

•3.867b 

01 

•2,666b 

03 

■ l * 4 1 6£ 

03 

•1 

• 250b 

03 

3,216b 

03 

1,4656 

01 

7,8976-03 

2 

,287b 

01 

1,2336*02 

5.6U S E 

01 

5.887E 

00 

9 

,W75E 

Oo 

•3,292b 

01 

-2,6 WE 

03 

•1.421b 

03 

•1 

, 255E 

03 

3, 234b 

03 

1 , 465E 

01 

7,8976-03 

2 

,250b 

01 

1,2176*02 

5.6536 

01 

9.008E 

00 

9 

.0086 

oo 

•2,929b 

01 

•2,662b 

03 

• t * 424 E 

03 

-1 

.2586 

03 

3.245E 

03 

2 , 24 1 b 

01 

1 .2086-02 

2 

• 2416 

01 

1.2066*02 

& . 6B 1 E 

01 

8.77SE 

0 0' 

e 

.775F 

Oo 

•1,768b 

01 

•2.703E 

03 

-1 .434E 

03 

• 1 

.269F 

03 

3.280E 

03 

2.183b 

01 

1.1776-02 

2 

, 1 83E 

01 

1 .1 /7E*02 

5.703E 

01 

S.775E 

00 

8 

.7756 

Oo 

•9,146b 

oo 

•2,719b 

03 

• 1 • 44 1 E 

03 

• 1 

,27/F 

03 

3,309b 

03 

2.163b 

01 

1.1776-02 

2 

, 1 83E 

01 

1,1776*02 

5 , 7 7 o E 

01 

0.775E 

00 

a 

.775? 

Oo 

1 ,465E 

01 

•2.768b 

03 

•1 .463b 

03 

•1 

• 305E 

03 

3.402E 

03 

2.183E 

01 

1.1776-02 

2 

, 183b 

01 

1 . 1 77E*02 

5 • 870E 

01 

4,8006 

00 

4 

.6006 

Oo 

3.037b 

01 

•2,829b 

03 

•|.«90£ 

03 

•1 

»339E 

03 

3.532E 

03 

1 § 1 94E 

01 

6,4396-03 

1 

• 194E 

01 

6 , 039E*03 

6,0796 

01 
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01 

i 

.2 B2E 

,01 

3.242b 

01 

•2.954b 

03 

-1 ,5i?b 

03 

-1 

,422E 

03 

3,790b 

0 3 

3.191b 

01 

1,7206-02 

3 

• 1 9 1 E 

01 

1,7206*02 

6.221E 

01 

1.888E 

01 

i 

.8806 

Ol 

3.242b 

01 

•J.057E 

03 

-1.559b 

03 

• 1 

,4988 

03 
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03 

4 , 690fc 

01 
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4 

.6986 

01 

2,5336*02 
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P-1B 


P*OB 


PDA 


GO X 

/ - 

CIS 


tO*.«fc7E 

01 

1.616E 

01 

1.6156 

01 

3,2u?e 

01 

•3.257P 

03 

• J ,6j(ifc 

03 

cn6,50se 

01 

1.4516 

oi 

1,3796 

01 

3.2426 

01 

*3,2906 

03 

• 1 ,*>2<it 

03 

tO6,509E 

01 

1 .«5t£ 

01 

1,5706 

Oi 

3.242E 

Oi 

*3.2936 

03 

• 1 »627E 

03 

6.529E 

01 

U393E 

01 

1.5876 

01 

3.242E 

01 

•3.3106 

03 

"1.635E 

03 

6.695E 

01 

9.14QE 

00 

7.6B0E 

Oo 

1 ,611b 

02 
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03 
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03 
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00 
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Oo 
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03 
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00 

2.9006 

Oo 
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01 
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00 
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00 
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03 
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01 
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00 
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02 
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03 
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03 
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01 
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00 
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Oo 
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02 
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03 
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03 
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01 
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00 
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Oo 
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03 

7*77it 

01 

1.630E 
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0.000 
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02 
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03 

•1.742E 

03 

8. 1 E 

01 

l.«10E 

00 

0,000 


1,0366 

03 

•3,7916 

03 

•1 *7S1E 

03 

a.o^aE 

01 

1.4706 

00 

0,000 


1.0666 

03 

•3,7986 

03 

•1.7596 

03 

O.720E 

01 

3.10OE 

00 

0,000 


1 a 1236 

03 

*3,0126 

03 

•1.772E 

03 

8,7266 

01 

3.103E 

00 

0,000 


1.1236 

03 

*3.8126 

03 

■1.7736 

03 
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G*O0 

*1,690E 03 

• 1 .6846 03 
•1,6666 03 
•1,6766 03 
•1,7606 03 
*i,7B8E 03 
•1,6226 03 
•1,860E 03 
•1.892E 03 
•1.926E 03 
•1.936E 03 

• 1 • 9.7 3 E 03 
•U976E 03 
•1.9976 03 
•1.997E 03 
•2,0396 03 
•2.Q39E 03 
•2,0396 03 
*2,0396 03 
*•2,0396 03 
•a. 0396 03 


CAwALL 
«,269t 03 
*♦,3376 03 
4.3926 03 
9.3686 03 
4,5836 03 
9,6656 03 
4,7606 03 
«,8«8E 03 
«,922E 03 
5,0366 03 
5 , 086E 03 
5, 273£ 03 
5,2906 03 
5,3796 03 
5,3756 03 
5.927E 03 
5 , 525E 03 
5,6306 03 
5,6606 03 

5.7076 03 

5.7076 03 


P* 1 6/P 80 
9.020E 01 
3 , 6 11 £ 01 
3.6116 01 
3,9676 01 
2. 2706 01 
1.5156 01 
6,9196 00 
8.0426 00 
5.723E 00 
9.7216 00 
9.267E 00 
2.960E 00 
2,8366 00 
2,9806 00 
2.9816 00 
3.235E 00 
9,0566 00 
3.508E 00 
3.6586 Oo 
7.7136 00 
7,7226 00 


P*iB/PTO 
2,lt>76*02 
1,9976*02 
1,9976*02 
1,8696-02 
1 #2266*02 
8,1666*03 
3,9616*03 
3,2576*03 
3,0856*03 
2,5956*03 
2,3006*03 
1,5906*03 
1, 5296*03 
1,6076*03 
1,6076*03 
1,7996*03 
2,1866.03 
1,8916*03 
1 ,9726*03 
9,1586*03 
9,1636*03 


P-Oo/PSO 
9 , QcOE 01 
3,9166 01 
3.9056 01 
3,6506 01 
1.9116 01 
1.9296 01 
1,5316 01 
1,1696 01 
9.926E 00 
5,9726 00 
5,7186 00 
9,6156 00 
9 ,5266 00 
3,0056 00 
3,0786 00 
0,000 
0,000 
0,000 
0,000 
0,000 
0,000 


p.oe/pio 

2,1676*02 
2,1116*02 
2,1056*02 
2 ,0766*02 
1,0306*02 
1,0376*02 
8,2566*03 
6,2766*03 
5 , 062£*03 
3,2196*03 
3,0026*03 
2,3966*03 
2,9906*03 
1,6636*03 
1,6596*03 
0,000 
0,000 
0,000 
0,000 
0,000 
0,000 
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READING b 0065 BLOCK B 76 TIhE s 180, 233 MACH 6.0 pi b 7 

RAMJET 


* ENGINE PERFORMANCE 


CALCULATED THRUST 

657* 

(ueF) 

measured THRUST,,,,,,.,.,,,.. . ... 

MMt 976, 

U BF) 

CALCULATED SPECIFIC IMPULSE ....... . 

"*»• U35i 

aeF*sec/tBW) 

MEASURED SPECIFIC IMPULSE. 

• 1 1 1 1 £ j, 3 2 , 

(LBF«SEC/l-B^) 

calculated THRUST COEFFICIENT,, .... 

1 1 1 1 1 0,2575 


MEASURED THRUST COEFFICIENT... 

0 0 3626 



REGENEHATIVEkCOOLED E n GTNE PERFORMANCE 
CALCULATED 

STREAM 1 HHU&T 5909 , t LBF ) 

NET TkRUS f 800, (LBP) 

SPECIFIC IMPULSE 1757 , (LBF»SEG/L 8 M) 

thrust coefficient...,,, . o.3i93 


momentum and forces 


INLET FRICTION DRAG 


,, 115,6 

(LBF) 

INLET MOMENTUM CHANGE,., 


\ \ ©737^2 

(LBP ) 

COMBUSTOR FRICTION DRAG,,.,,,, 


•4 277.3 

(LBF) 

COM 8 UsTOR STRUT DRAG, 


, , ©1,30 

(L 0 F) 

COMBUsTOR MOMENTUM CHANGE,,,,. 


•4 3«5. 

(LBF ) 

NOZZLE FRICTION drag.. 


44 M.39 

(LBF) 

NOZZLE 3TRUT ORAG., .......... 


,, *0,00 

(LBF) 

MQZZUe MOMENTUM CHANGEiitn.A. 


•4 10 4 9, 

(LBF) 

NOZZLE PRE89URE INTEGRAL, .... . 


44 1 090 i 

(L9P) 

external friction DRAG.,,,,,,, 


4 4 0,00 

(LBF) 

external pressure integral,,,. 


4. 0* 

(LBF) 

total external drag,,., 


4 « «10b5. 

(LBF) 

TOTAL Strut drag,,.,,,,,,,,,,. 


a, ©1,80 

(LBF) 

CAVITY FORCE 


•t *1173, 

(LBF) 

calculated load cell force,.,. 


•4 *1601, 

(LBF) 

MEASURED load cell force...... 



( LBF } 

FUEL VACUUM SPECIFIC IMPULSE 

o!o!" 

Q#Oi *134.14' 


' STATION 


NOMINAL COWL LEADING EDGE, ...... 30.884 (IN) 

SPIKE TRANSLATION.. , 0,3069 (IN) 

inlet throat,, oo.oou un) 

COWL LEADING EDGE,,,,,,,,,,,,,.,,. 35,191 (IN) 

NOZZLE 8HHOUD TRAILING EDGE.,,,.,.,,,,,,, 73,531 UN) 

NOZZLE PLUG TRAILING EDGE. , 87.283 UN) 

STRUT LEAOING EDGE,,,,.,,,,,,, ,,,.. 56,447 UN) 

STRUT TRAILING EDGE,,,.,,,,,,, ,,,,, 65,04/ UN) 

C0Nt)li3TQR EXIT 65,047 UN) 


499 TT s 4062,. i 


PAGE 7 


PERFORMANCE 

inlet 


angle OF attack 0,000 (DEGREES) 

MASS FLOW RATIO,,.,,,,,,,,,,,,,,,,,, ,,,,, 0.9799 
ADOITIvE DRAG COEFFICIENT,,,. ,,,,,, 0.0010 
LIMITING PRESSURE RECOVERY EFFICIENCY • , • • 0.1652 

delta 0.1166 (PSD 

TOTAL PRESSURE RECOVERY - SUPERSONIC,,,,. 0,4063 

TOTAL PRESSURE RECOVERY » SUBSONIC 0.1675 

INLET PROCESS EFFICIENCY . SUPERSONIC,,,. 0.6973 
INLET PROCESS EFFICIENCY - SUBSONIC,,.,,, 0,9049 
KINETIC £«ERGY EFFICIENCY - SUPERSONIC,,, 0.9404 
KINETIC ENERGY EFFICIENCY • SUBSONIC, , , r, 0,6867 
ENTHALPY at PO - SUPERSONIC., "1,33 CBTU/IBM) 
ENTHALPY AT PO « SUBSONIC. , 35.77 (BTU/LBM) 

COMBUSTOR 

FUEL-AIR RATIO 0.0171 

EOUIVALENCE RATIO,,,,. 0,581 

COMBUSTOR EFFICIENCY. ,,,,,., ,.,,,,. 0,770 

TOTAL PRESSURE RATIO,,.,,,,.,,. 0.1247 

COMBUSTOR EFFECTIVENESS.,,.,.,,,,,,.,.,,. 0,6964 


INJECTOR DISCHARGE COEFFICIENTS 0,8431, 0,7415, 0,8984, 0,6782 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT . CS,,,, 0,9625 


NOZZLE COEFFICIENT > Cl.,,, ,,,,, 0.6913 

PROCESS EFFICIENCY,,.,,,,,,,,,, 0,9101 

KINETIC ENERGY EFFICIENCY 0,9171 


FUEL INJECTORS 


INJECTORS STATION VALVE 

1A 40,400 A 

16 41,292 8 ' 

1C 44,300 

2a 48,767 0 

2C 46,250 E 

3a 54,057 

38 56,242 


4 44,792 
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0,000 746.749 

3000 

689, l( 

8l4> 

1.2919 

28,052 

2610 








9.971 

190,0 



0,000 0,402 

<uo 

•28, 2( 

loU 

1.3969 

28,051 

1006 

5,954 

5991 

1*034 

0,10710 

26,685 

0*9801 

5107 



SPIKE TIP NS 

2 

0 3 
















0.600 16,062 

3060 

689. H 

8 j«) 

1.2917 

28,051 

2610 








1.75? 




0,60o 16.232 

2967 

666*91 

793) 

1,2940 

20,051 

2581 

0,409 

1055 

2*090 

0.10710 

26,085 

0*900 ) 

4957 

164,4 



KINP TUNNEL" 

3 

0 0 
















0,000 746,749 

3060 

689.K 

8 l«) 

1,2919 

28,852 

2610 












O.OOo 0,381 

mu 

-29, 7C 

100 3 

1.3989 

26.051 

999 

6,005 

5997 

1*834 

0,10321 

25*910 

0*9001 

4926 

9,620 

190.1 



SPIKE TIP N$ 

4 

0 0 
















0,60o 16.062 

3060 

689, 1( 

8)4) 

1,2917 

28.051 

2610 












0,60o 16,381 

2993 

666 , ?( 

794) 

1,2938 

26,051 

2583 

0,3*1 

1010 

2,090 

0*10321 

25*910 

0,9001 

4925 

1*620 

190.1 



INLET THROAT 

5 

0 3 















40,400 -318,846 

2990 

667, 9( 

794) 

1.2940 

20,651 

2582 












40.400 '15.155 

1421 

221 , 7( 

351) 

1,3534 

26.051 

1820 

Z .596 

4725 

1*886 

0,94106 

26,885 

0.1115 

4362 

69*100 

163,0 



INLET upnrsk 

6 

0 3 
















40,400 318,846 

2990 

667, 9( 

794) 

1.2940 

26,851 

2502 








63*835 




40,400 13.035 

1366 

■207.M 

337) 

1,3567 

20*051 

1787 

2,687 

4001 

1*086 

0,05551 

26,885 

0.1227 

4422 

164,5 



INLET ONNR 8 K 

7 

0 4 
















40,400 125,387 

2990 

668 , 0 { 

794) 

1,2940 

28*051 

2562 

0,452 







16*269 




40.400 108,127 

2691 

638, Of 

764) 

1.2971 

28.651 

2542 

1225 

1 *950 

0.05551 

26,885 

0,1227 

4422 

164,5 



COK 8 U 3 TOR 0 

6 

t 21 
















40,410 270,468 

2950 

670, 3( 

0 1 5 J 

1,2963 

27*612 

2624 












40.410 14,212 

1^33 

221 , SC 

370) 

1.3539 

27*612 

1869 

2,536 

4740 

1*965 

0*94426 

26.980 

0.1116 

4361 

69,553 

162 . u 

0*12 

0.07 

COMBUSTOR 0 

9 

2 21 
















41,292 204,560 

2679 

673, 2< 

827) 

1.3002 

26*435 

2683 












41.392 17,254 

1572 

269, SC 

426) 

1,3479 

26*435 

1996 

2,252 

4494 

2*046 

0,94964 

27,075 

0.1113 

4274 

66*329 

157,9 

0*24 

0*04 

COMBUSTOR 0 

10 

3 21 
















41.302 214,518 

2637 

673. If 

® 1 4) 

1,3022 

26,391 

2638 












41.302 17.28b 

1527 

269, 9( 

4l3) 

1.3507 

26*390 

1971 

2.219 

4492 

2.039 

0.94994 

27.075 

0.1113 

4273 

66.313 

157,8 

0*24 

0*01 

COMBUSTOR 0 

11 

4 21 















41.367 213,160 

2830 

672, 9( 

812 ) 

1.3025 

26*384 

2635 












41,367 17,513 

1530 

272, 6 ( 

4)4) 

1.3506 

26*384 

1973 

2,267 

4474 

2*038 

0.94999 

27,075 

0,1113 

4264 

66*050 

1 ST. 5 

0.24 

0*00 

COMBUSTOR 0 

12 

5 21 














41.500 308.376 

2827 

672, 3( 

8 l 1 ) 

1,3026 

26*363 

2634 












41.500 18,801 

1566 

263. SC 

u 2 S) 

1.3487 

26*383 

1995 

2,211 

4410 

2*040 

0,95105 

27,075 

0*1111 

4247 

65,185 

156,8 

0*24 

0,00 

COMBU$TOR 0 

13 

6 21 
















42«46o 156,629 

3009 

667, OC 

064) 

1.2940 

26*593 

2698 












42,460 19,054 

1816 

293, 5C 

496 ) 

1 ,3351 

26*593 

2129 

2,030 

4323 

2,077 

0,94211 

27,075 

0*1122 

4185 

63,293 

154,6 

0*24 

0*17 

COMBUSTOR 0 

U 

7 5 
















44,087 122,499 

3^72 

654.5C10O7) 

1,2714 

27,151 

2843 












44,087 38,751 

2690 

396, 0( 

757) 

1.2970 

27*155 

2528 

1,424 

3596 

2*124 

0*91034 

27,075 

0.1161 

4179 

50.879 

154.3 

0*24 

0 . 6 g 

COMBUSTOR 0 

15 

8 3 
















44,310 130,317 

3507 

652,4(1018) 

1,2696 

27*199 

2653 












44,310 40.202 

2755 

402*5 ( 

777) 

1,2951 

27,203 

2554 

1,365 

3536 

2*127 

0,90028 

27,075 

0*1164 

4174 

49,910 

154.2 

0.24 

0*66 

COMBUSTOR 0 

16 

9 3 
















44,800 116,165 

3562 

647 ,20039) 

1,2665 

27,280 

2667 












44,800 43.590 

2875 

416.9C 

8)4, 

1,2901 

27,286 

2600 

1,306 

3394 

2*131 

0,90446 

27,075 

0*1169 

4155 

47*70? 

153,5 

0,24 

0,72 

COMBU 3 TOR 0 

17 

10 2 















44.802 116.194 

3561 

647*1(1035) 

1,2666 

27.280 

2667 












44,802 43.387 

2874 

416, 9( 

8 lS) 

1.2901 

27,286 

2599 

1,306 

3394 

2.131 

0,90476 

27,075 

0,1168 

4155 

47*725 

153,5 

0*24 

0,72 

COMBUsTOR 0 

18 

11 6 
















46,25o 107.237 

3124 

648 , 8 ( 

987) 

1.2892 

24*377 

2666 












46,250 41,490 

2510 

431, 3( 

774) 

1,3096 

24,378 

2589 

1 ,279 

3298 

2.279 

0.86012 

27,315 

0,1240 

4117 

44,081 

150,7 

0*55 

0*23 
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PEAOInG a 

0065 

6UOCK 

* 96 TIME 

» 196,433 hAQ 


P 

T 

M 

gamma 

moum 

COMBUgTOK 

0 

19 

is 2 



46,26 0 

1OM70 

3125 

6«8.5( 9e7) 

1.2892 

24,379 

46.260 

a;, 477 

25 1 1 

<131. K 7?<0 

1 .3096 

24.300 

combustor 

0 

20 

13 0 



47,310 

100,74$ 

3245 

635.0(1027) 

1,2830 

24.536 

47.310 

40,101 

2633 

818,7 C ® 1 3 ) 

1,303* 

24,537 

COMBUSTOR 

0 

21 

10 3 



47,327 

100.477 

3253 

635.20030) 

1.2626 

24,545 

47.327 

40.005 

2642 

016. 5( 8)6) 

1.3030 

24,547 

COMBUSTOR 

0 

22 

15 U 



48,110 

95.919 

3362 

625,9(1060) 

1 .2770 

24,682 

48,110 

57,596 

2727 

397. 0( 8«3) 

1.2965 

24.665 

COMBUSTOR 

0 

23 

lb 6 



48,767 

91,615 

3067 

630,6(1 000 3 

1.2924 

22.494 

48,767 

32,318 

2406 

379, 7( 799) 

1.3145 

22,495 

COMBUSTOR 

0 

24 

17 2 



46.777 

91,545 

3069 

630,5(10«7) 

1.2923 

22,496 

48,777 

32,576 

2407 

379. 3( 799) 

1.3145 

22*497 

COMBUSTOR 

0 

25 

le a 



49,307 

87,954 

3169 

625,3 ( 1 0g3) 

1,2674 

22,600 

49,307 

30.037 

2474 

359, 8( 8 2 2) 

1.3107 

22.602 

COMBUSTOR 

0 

26 

19 5 



30,717 

77.715 

3519 

613,0(l2H) 

1,2697 

22,963 

50.717 

27.806 

2607 

532. 6( 9J9) 

1,2944 

22,960 

COMBUSTOR 

0 

27 

20 4 



58,817 

72,354 

3699 

597.7(J2t6) 

1,2594 

23,179 

52,817 

19.950 

2000 

2«0, 3( 9jH) 

1.2917 

23,190 

COMBUSTOR 

0 

20 

21 « 


' 

53.317 

70,451 

3762 

390,5(1299) 

1,2557 

23.250 

33.317 

19.155 

2047 

226, J ( 9fl8) 

1 0 2392 

23*264 

COMBUSTOR 

0 

29 

22 a 



54,067 

69,046 

3800 

589,9(1313) 

1.2534 

23,300 

54,067 

17.426 

2833 

202, 0( 9«2) 

1.2090 

23,315 

combustor 

0 

30 

23 3 



54,827' 

66,44$ 

3807 

585,5(1315) 

1 .2520 

23,318 

54,827 

15.67$ 

2778 

170. 3( 9 2 1) 

W2906 

23*334 

COMBUSTOR 

0 

31 

20 3 



55 ,76 0 

67,240 

3031 

580,6(1320) 

1.2512 

23.354 

55.760 

14.137 

2746 

107.1 ( 9 0 8) 

1.2913 

23.372 

COMBUSTOR 

0 

32 

25 5 



56.252 

52.223 

4240 

578,3(1076) 

1.2220 

23,793 

56,252 

13.327 

3246 

152,9(1089) 

1.2666 

23.053 

COMBUSTOR 

0 

33 

26 5 



56,307 

61.961 

3851 

578,1(1331) 

1.2496 

23,361 

50,307 

10.106 

2609 

B0.6( 857 ) 

1.2956 

23.401 

COMBUSTOR 

0 

34 

27 3 



56,447 

61.077 

3854 

577,5(1332) 

1,2494 

23,366 

56.447 

9.990 

2606 

81, 0< 8g6) 

1 , 2956 

23,406 

COMBUSTOR 

0 

35 

28 7 



56,527 

53.567 

4208 

577.2(1060) 

1.2253 

23.761 

56.527 

12.874 

3176 

138,8(1062) 

1,2699 

23,817 

COMBUSTOR 

0 

36 

29 3 



56.807 

54.690 

4176 

570,0(1053) 

1,2276 

23.731 

56,607 

12,412 

3106 

125,7(1037) 

1.2730 

23.783 

combustor 

0 

37 

30 0 



57.033 

55.906 

4136 

575. 1(1*037) 

1 .2306 

23.689 

57.033 

11.929 

3027 

1 1 2 ■ 9 ( 1 0q7 ) 

1,2766 

23.734 


6,0 PT a 7«b,/69 T 1 a iO60,0 
SONV MALM V6U S W/A V, A/AC 

2866 

2589 1.270 3298 2,279 0.85999 2,7.315 O,)20i 
2909 

2637 1,259 3306 2.291 0.79991 27.315 0,1333 
2907 

2691 1,253 3308 2.292 0,79729 27,315 0,1338 
2991 

2670 1.267 3389 2,302 0.79592 27.315 0,1931 
2960 

2699 1,390 359J 2,937 0.69286 27,592 0,1552 
2960 

2699 1,391 3545 2,937 0,69196 37,542 0,1554 
2996 

2671 1,365 3645 2.448 0,64715 27,542 0,1662 
3110 

2805 1,336 3746 2,483 0,55155 27,542 0,1950 
3161 

2785 1.S18 4229 2.499 0,45206 27,542 0,2379 
3179 

2901 1,528 4290 2,509 0,43358 27.542 0,2480 

3188 

2790 1.578 4403 2.508 0,40871 27,592 0,2631 

3189 

2769 1,641 4536 2,508 0.38650 27,542 0,2782 
3194 

2746 1.696 6658 2.510 0.36270 27,542 0,2965 

3292 

2928 1.576 4614 2,551 0.29225 27.S42 0.3679 

3199 

2680 1.854 4969 2.518 0,29148 27,542 0,3689 

3200 

2678 1,861 4983 2,518 0,28933 27,542 0,3717 
3285 

2901 1,614 4683 2,547 0.29262 27,542 0,3675 
3278 

2876 1,650 4747 2,544 0,29176 27,542 0.3686 
3268 

2845 1,690 4809 2.54U 0.29106 27,542 0,3695 


MOM 1 K Q 1 VAC PHI &TAC 
4118 44,050 150.6 0.55 0,23 
4178 4 1 , 1 1 a 152.9 0,55 0,30 
4182 40,985 153,1 0.55 0,31 
4351 39,207 155.6 0,55 0,36 

4318 38,151 196.8 0,83 0.21 

4319 38,121 156,8 0,83 0,21 
4398 36,656 159,7 0,83 0,24 
4595 32,109 166,8 0,83-0,36 
4836 29,706 175.6 0,63 0,43 
4861 28,840 177.2 0.83 0.45 
4944 27,968 179,5 0,83 O .07 

5060 27,246 18US 0,83 0,48 

5061 26,254 183.7 0.63 0,49 
5206 20,954 189,0 0,63 0,64 
5209 22,510 189,1 0,63 0,50 
5216 22,404 189,4 0.83 0,50 
5221 21,298 109,6 0,83 0,62 
5235 21.522 190.1 0,83 0,61 
5245 21,751 190.4 0,63 0.60 
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READING = 0065 BLOCK o 96 = 196, 433 MCM 6,0 PT s ?66. ;«9 TT a 3060^,0 


P 


COMBUSTOR 

0 

57.757 


60,417 

57.757 


10.380 

CQMBU$TDR 

0 

58,777 

1 13.265 

58,777 


5,475 

COMBUgTOR 

0 

60,787 


40,680 

60,78? 


17.137 

COMBUSTOR 

0 

62.207 


51,760 

62,207 


is. ass 

COMBUSTOR 

0 

64.671 


45.29J 

64,67i 


19,405 

COMBUSTOR 

0 

65.047 


41.473 

65.047 


19,601 

COMBUSTOR 

HEGEN 

65,047 


4 1 .473 

65.047 


23.023 

NOZZLE 

AE 

87,283 


41,473 

87.883 


U263 

NOZZLE 

PD 

87.283 


61.473 

87,263 


0,402 

NOZZLE 

AE 

i REGEN 

87.28 3 


61.473 

87.283 


1,334 

NOZZLE 

PQ 

HEGEN 

87.263 


41.473 

87.283 


0.402 

FJCTIVE 

CUMBUSTR 

65,067 

318,646 

65.047 


0.402 

FICTIVE 

NUZZLE 

87,283 


26,621 

87,283 

.. 

1.552 


T H 

38 31 4 

3988 578. 20302) 

2758 76. 4{ 9o 9 ) 

39, 32 8 

3267 568,9(Ho9) 

1575 -66, 6( 699) 

60 33 7 

6681 563.6 ( 1 6y0 ) 

3969 196,6(1368) 

61 36 6 

6521 559,t(tSeO) 

3665 161,3(1261) 

62 35 5 

6833 550,5(1697) 

6275 239,1(1671) 

63 36 6 

6918 568,9(1729) 

6459 270.6(1561) 

“6 37 5 

5035 660.9(1787) 

6705 628,9(1662) 

63 38 5 

6918 566,9(1676) 

2686 -507, 0( 8g8) 
66 39 5 

6918 568,9 ( 1674) 

2085 -722, 6( 663) 

47 60 5 

5055 660,9(1787) 

2865 -432, 6( 9 3 1) 

48 61 $ 

5055 660.9(1787) 

2223 -674, l( 69I) 
68 61 0 

3123 568,9(l8o7) 

1268-1007, 0( 379) 
69 62 0 

4840 522.0(1698) 

3039 -373, 8( 9g8 ) 


GAMMA 

MOLWT 

SON V 

M A C M 

VEl 

S 

tf/A 

w 

A/AC 

MOMTM 

0 

I V AC 

PHI 

ETAC“ 

1,2408 

1,2603 

23.539 

23,569 

3233 

2730 

1,623 

4991 

2.526 

0.20654 

27,542 

0,3753 

5270 

22,22 4 

191,3 

0.83 

0,55 

1.2821 

1,3442 

22,606 

22,810 

3013 

2146 

2,563 

5550 

2,426 

0,26472 

27.542 

0,3777 

5260 

24.556 

191*7 

0,63 

0,31 

1,1066 

1.2234 

24,321 

24,488 

3370 

3132 

1.360 

4264 

2,569 

0,29462 

27,542 

0,3650 

5269 

19,614 

191,3 

0,83 

0,03 

1.2007 

1,2426 

24.152 

29,271 

3343 

3054 

1,461 

4462 

2,559 

0.30261 

£7.542 

0,3553 

5260 

20,982 

191,0 

0,83 

0*76 

1.1717 

1.1972 

24,527 

24.741 

3390 

3207 

1.231 

3947 

2,576 

0,20604 

27,542 

0,3749 

5242 

17,695 

19o,3 

0,83 

0,92 

1.1*25 

1.1802 

84,627 

24,865 

3397 

3244 

1,151 

3732 

2.562 

0,26667 

27,542 

0,4032 

5240 

15,466 

190,2 

0.83 

0,90 

1 » 1557 
1.1653 

24,481 

24.711 

3445 

3321 

1,026 

3406 

2.605 

0,26667 

27,542 

0,4032 

5295 

14,122 

192,3 

0.83 

0,96 

1.1625 

1,2731 

24,627 

85,091 

3397 

2603 

2,7?3 

7269 

2.50 2 

Q.05S51 

27,342 

1,9371 

6049 

6,271 

246,7 

0,83 

0,96 

1,1625 
1 ,2957 

24,627 

25,092 

3397 

2313 

3.440 

7976 

2,562 

0,02490 

27,542 

4,3039 

7271 

3,097 

264,0 

0,83 

0.90 

1,1557 

1.2654 

24,481 

25.089 

3445 

2690 

2.750 

7397 

2.605 

0,05551 

27,542 

1.9371 

6994 

6,301 

253.9 

0,83 

0,90 

1.1597 

1.2901 

24,481 

25.092 

3445 

2364 

3,429 

6173 

2. 60S 

0,02401 

27,542 

4,4765 

7456 

3,050 

270,6 

0,83 

'0,90 

1,1023 

1.3377 

24,859 

25.155 

3401 

1645 

4,762 

6024 

2.416 

0,04485 

27*542 

2,3974 

7000 

6,151 

203.2 

0,83 

1,00 

1.1396 

1.2590 

24.612 

25,087 

3367 

2754 

2,432 

6695 

2.613 

0,05551 

27,542 

1,9371 

6502 

5.776 

236,1 

0,83 

0*90 
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REAOInG ft 0065 BUOCK a 96 TIME » J96.433 tfACH o.O PI s 7«6* 


XABs 


P-IB 


P-OB 


POA 


00 X 



-16 


6,98j E» 

01 

J.060E 

00 

0.000 



01 

V* 000 


C 

000 


l,83 h E 

01 

1,0606 

00 

0,000 


*3*5^£ 

01 

0*000 


0 

ogo 


3,o7 0 5 

01 

2.1956 

00 

0,000 


•1.672E 

02 

0*000 


0 

000 


3,5086 

01 

3,8966 

00 

0,000 


• 3*6<J6£ 

02 

0.000 


0 

000 


3,5166 

01 

3.919E 

00 

S.923F 

00 

•«.310£ 

02 

0*000 


0 

000 


3,5196 

01 

3,9216 

00 

5,8916 

Oo 


02 

0*0v0 


Q 

000 


3.5S 5 E 

01 

4,0006 

00 

3.927E 

Oo 


02 

0*000 


0 

000 


3,5866 

01 

3.96«e 

00 

e.25oe 

00 

-4.527E 

02 

-3.516E 

02 

•3 

nee 

02 

3. 6066 

01 

3,9406 

00 

3.047E 

Oo 


02 

•3*559$ 

02 

*3 

b59E 

02 

3,6«8E 

01 

4,2076 

00 

4.693E 

00 


02 

•3.6U6E 

02 

«3 

646£ 

02 

3,7016 

01 

4,2206 

00 

6,7726 

Oo 

"5, 052£ 

02 

*3„9«9E 

02 

-3 

76 1 E 

02 

3.73aE 

01 

4.106E 

00 

7,9756 

Oo 

• 5* 16 IE 

02 

•^.Q/9E 

02 

-3 

03OE 

02 

3,6036 

01 

3,8406 

00 

1.339F 

Ol 

•5.298E 

02 

• <J*3b6E 

02 

aii 

OOOE 

02 

3.0386 

01 

5.4S3E 

00 

1.3726 

Ol 

•5.2&3E 

02 

*<4.525* 

02 


060£ 

02 

3.67SE 

01 

7,6246 

00 

1.5406 

Oi 

-5.296E 

02 

-<U72«E 

02 


20 1 £ 

02 

3,08lE 

01 

7,9236 

00 

1,5356 

Ol 

•5.30U 

02 

•4 * 753E 

02 

•4 

219E 

02 

3,90iE 

01 

8,9906 

00 

1.5646 

Ol 

-5.305E 

02 

*4 *657E 

02 


2fl5E 

02 

3.932E 

oi. 

1,4016 

01 

1.60VE 

Oi 


02 


02 


39«E 

02 

3.950E 

01 

1.7016 

01 

1.3146 

Ol 

•S.dSOE 

02 

■5.127E 

02 

ml} 

«6 i\t 

02 

3.981E 

01 

1.7376 

01 

6,2006 

Oo 

• 5 *653E 

02 

•5*309E 

02 

• 4 

590E 

02 

8.0006 

01 

1.7596 

01 

8,0026 

Oo 

•5.796E 

02 

-5*<I«Z9E 

02 

ml} 

675E 

0? 

4.Q4qE 

01 

2.0766 

01 

7,5936 

Oo 

*6tU6E 

02 

•5.692E 

02 

•4 

062E 

02 

4,0«iE 

ol 

2,0846 

oi 

7.9836 

Oo 

«6i 123E 

02 

*5,6996 

02 

m 4 

067E 

02 

4.1296 

01 

2,7836 

01 

6,6816 

Oo 

•7 t 009fc 

02 

•6.502E 

02 

■5 

326E 

02 

4, 1 3qE 

01 

2,7916 

Ol 

6,6716 

Oo 

*7*02QE 

02 

•6,5136 

02 

•5 

334E 

02 

4,1376 

01 

2,8426 

01 

6.6056 

00 

• 7 #0946 

02 

•6.5886 

02 

-5 

371E 

02 

4,1506 

01 

2,9476 

01 

6, 126£ 

Oo 

• 7,2m 

02 

•6,7476 

02 

mS 

447E 

02 

4,2466 

01 

1,9016 

01 

1*9106 

Ol 

•7,60O£ 

02 

•6.1 78E 

02 

-6 

H9E 

02 

4,4096 

01 

3,9826 

oi 

3.768E 

01 

•7.463E 

02 

•i.1576 

03 

*7 

941E 

02 

4,43lE 

01 

4.267E 

01 

3.7736 

Ol 

•7«<i76£ 

02 

"1.8146 

03 

mb 

266E 

03 

4,48*6 

01 

4,8946 

01 

4.7846 

Oi 

-7.5m 

02 

•1.3556 

03 

-9 

047E 

02 

4. 48oE 

01 

4.693E 

01 

3.784e 

01 

•7.5dae 

02 

•1.3556 

03 


05U 

02 

4,6256 

01 

4,4626 

01 

3.8166 

Ol 

•7.529C 

02 

•1.8326 

03 

• l 

136E 

03 

4,6266 

01 

4,4796 

01 

3.616e 

Oi 

•7.321E 

02 

•1.8356 

03 

a 1 

UOfc 

03 

«.73ie 01 

4,1816 

01 

3,8406 

Oi 

•6*559£ 

02 

•2,1946 

03 

m 1 

296E 

03 

4,7336 

oi 

4,1776 

01 

3.8406 

Ol 

-6.S15E 

02 

•2,2006 

03 

m 1 

299E 

03 

4.6HE 

01 

4,0106 

01 

3.509E 

01 

• 5 1 7 1 OE 

02 

•2.452E 

03 

• 1 

409E 

03 

4,8776 '0 1 

3.232E 

01 

3.2326 

Ol 

•4.678E 

02 

•2*6436 

03 

m J 

496E 

03 

<l*678& 

01 

3,2286 

01 

3,2266 

Oi 

•4.662E 

02 

•2 ,6466 

03 

• 1 

499E 

03 

a»93j[E 

01 

3.0046 

01 

3.004F 

Oi 

<•3*601 E 

02 

•2.7886 

03 

m ] 

5676 

03 

5.072E 

01 

2.7816 

01 

2.7816 

01 

•1.663E 

02 

•3,1276 

03 

• 1 

735E 

03 

5.28 2 E' 

01 

1 ,993E 

Oi 

1.9956 

Oi 

9*6666 

01 

•3.3506 

03 

• 1 

9SIE 

03 

5.332E 

01 

1.9156 

01 

1.9156 

Oi 

l*^75fe 

02 

-4.6486 

03 

m 1 

997E 

03 

b.^oye 

01 

1.7436 

01 

1.7436 

01 

2.163E 

02 

"4,7646 

03 

•2 

060E 

03 

5.493E 

01 

1.5676 

Oi 

1.567E 

01 

2 *824£ 

02 

•3.8846 

03 

• 2 

120E 

03 

5.576* 

01 

1,4146 

01 

1.4146 

01 

3.522E 

02 

“4 , 0 1 9E 

03 

•2 

185E 

03 

S.^SSH 

01 

1.3336 

01 

1.3336 

Ol 

4.999E 

02 

•4,0826 

03 

•2 

214E 

03 

5*63iE 

01 

6.9756 

00 

1,4246 

Ol 

5* 037E 

02 

•4.0886 

03 

"2 

2i7E 

03 

5.M5E 

01 

6.97SE 

00 

1.301E 

Ol 

5 * 1 23E 

02 

"4,ioSE 

03 

"2 

224fc 

03 

5.653E 

01 

1,2876 

01 

1.287E 

01 

5.175E 

02 

•4,1146 

03 

»2 

228£ 

03 

5* 681 E 

01 

1.2416 

01 

1.2416 

Oi 

5.340E 

02 

•4.1«7E 

03 

m? 

24 1 E 

03 

5t703E 

01 

1,1936 

01 

1.1936 

Oi 

9*^58E 

02 

•4, 1726 

03 

• 2 

252E 

03 

5.776E 

01 

1,0386 

oi 

1.0386 

Ol 

9*76 1 £ 

02 

•4.250E 

03 

•2 

281E 

03 

$•0786 

ol 

5.4756 

00 

5.4756 

Oo 

5*9m 

02 

"4,3406 

03 

*2 

313E 

03 

6*07<?e 

01 

1.7146 

Ol 

1.7146 

Ol 

5.970E 

02 

-4.4946 

03 

• 2 

360E 

03 

6 * 22 1 E 

01 

1,5826 

01 

1.5826 

'Oi 

5*970E 

02 

•4.610E 

03 

•2 

392E 

03 
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Q -OB 


t ArfALl 

p*ib/PSo 

p»18/pto 


P-OB/PSO 

P-OB/PIO 

0,000 


?,«70E- 

02 

2.636E 

00 

1.4i<>fc»03 

0 

.000 


0.000 

0,000 


1.63H 

02 

2*e36E 

00 

1,419E*03 

0 

,000 


0,000 

0.000 


b*om 

02 

5.450E 

00 

2.9596-03 

0 

■ 000 


0,000 

0.000 


6,e04E 

02 

9.6006 

00 

5,2186-03 

0 

,000 


0.000 

0,000 


fa*05O£ 

02 

9./45E 

00 

5,2492*03 

1 

.4746 

01 

7.932E-03 

0,000 


6*6S3£ 

02 

9.749E 

00 

5,2506»03 

1 

.4656 

01 

7,8886-03 

0,000 


?*213E 

02 

9.9466 

00 

5,3576-03 

9 

.7656 

00 

5,2596-03 

0 ,000 


7.525E 

02 

9*b56£ 

00 

5 , 5068-03 

5 

,59«£ 

00 

3,0136-03 

0,000 


7.733E 

02 

9.796E 

00 

5.276E-03 

7 

,5756 

00 

4,0806-03 

0,000 


0*1 69fc 

02 

1 *0466 

01 

5, 6348-03 

1 

.1676 

01 

6.285E-03 

1.8756 

01 

0*7joe 

02 

1*0496 

01 

5,65lf>03 

1 

.6846 

01 

9,0686-03 

£.4646 

01 

9 * 059E 

02 

1,0216 

01 

5 , 498fc»03 

1 

.983E 

01 

1 ,0686-02 

3.66ZE 

01 

9*fl36£ 

02 

9,5406 

00 

5.1426-03 

3 

.3306 

01 

1,7946-02 

4.449E 

01 

1 • 0 1 8£ 

03 

1 .3566 

01 

7 ,3026*03 

3 

.9106 

01 

2,1066-02 

5,3336 

01 

l « 0656 

03 

1.096E 

01 

1 ,0216-02 

3 

.8286 

Oi 

2,0626-02 

5,3406 

01 

1*0716 

03 

1,9706 

01 

1,0616-02 

3 

.8176 

01 

2,0566-02 

5,7236 

01 

1.0946 

03 

2.2356 

01 

1 , 2046-02 

3 

,8906 

01 

2, 0*56*02 

6,2976 

01 

1*1306 

03 

i,485E 

01 

1, 8776-02 

4 

.0006 

01 

2.1546-03 

6.6376 

01 

1.1516 

03 

4.230E 

01 

2,2786-02 

3 

.2676 

01 

1,7606*02 

7,1956 

01 

1*1076 

03 

4,3196 

01 

2.3266-02 

a 

.0396 

01 

1,0986-02 

7.54JE 

01 

1*2096 

03 

4,3756 

01 

2.3566*02 


.9906 

01 

1,0726-02 

8,2946 

Oi 

1*2566 

03 

5*1026 

01 

2,7806-02 


,8886 

01 

1,0176-02 

6,3196 

01 

i *2576 

03 

5.162E 

01 

2,7916-02 


.8856 

01 

1,0156*02 

1,1736 

02 

1,3626 

03 

6,9196 

01 

3,7266-02 


,6616 

01 

8,9476-03 

1.179E 

02 

W363E 

03 

6*9306 

01 

3,7376-02 


,659E 

01 

8,9346-03 

1,2176 

02 

l *37 IE 

03 

7.067E 

01 

3,8066-02 


.642E 

01 

8,8456*03 

1.3006 

02 

1*3066 

03 

7.329E 

01 

3,9476-02 

a 

.0216 

01 

1 ,0886*02 

2.0S9E 

02 

1*5016 

03 

4*7276 

01 

2.5466-02 

4 

.7486 

01 

2 • 5576-03 

3.6336 

02 

1 * 690E 

03 

9,9006 

01 

5,3326-02 

9 

,3706 

01 

5,0466-02 

3.87QE 

02 

l * 725£ 

03 

1*0616 

02 

3.7146-02 

9 

.3826 

01 

5.0536*02 

4 .50 IE 

02 

1.785E 

03 

1*2176 

02 

6,5536-02 

9 

.409E 

01 

5 . 0686-02 

4,5036 

02 

1 * 7056 

03 

1.21/E 

02 

6.S536-02 

9 

,4096 

01 

5,0686-02 

6,9376 

02 

1*963£ 

03 

litUE 

02 

6,0026-02 

9 

• 489E 

01 

5.1106-02 

6,9566 

02 

l ,9646 

03 

1 . 1 14E 

02 

5,9986-02 

9 

.4896 

Oi 

5,1116*02 

8.975E 

02 

2.0956 

03 

1 *0396 

02 

5,5986-02 

9 

,5476 

Ol 

5,1426*02 

9,0086 

02 

2. Q97E 

03 

1 *0396 

02 

5,5946-02 

9 

,5486 

01 

5,1426-02 

1.0426 

03 

2.194E 

03 

9.970E 

01 

5,3706-02 

0 

.7256 

01 

4,6996-02 

1.1466 

03 

2*2776 

03 

a,036E 

01 

4,3286-02 

b 

,0366 

01 

4.3266-02 

1.147E 

03 

2*2762 

03 

0.O25E 

01 

4,3226-02 

6 

• 0256 

Oi 

4,3226-02 

1.2206 

03 

2.344E 

03 

7.469E 

01 

4,0226-02 

7 

.4696 

01 

4,0226-02 

1.391E 

03 

2*5226 

03 

6,914E 

01 

3,7246-02 

6 

.9146 

01 

3.7246-02 

1,5966 

03 

2,7m 

03 

4,9606 

01 

2.6726-02 

4 

,9606 

01 

2,b72£-02 

1.6416 

03 

2.B52E 

03 

4.763E 

01 

2,5656-02 

4 

.764E 

01 

2,5656.02 

1,7046 

03 

2.9486 

01 

4.333E 

01 

2.3346-02 

4 

.333E 

01 

2,3346-02 

1,7646 

03 

3.045E 

03 

3.8976 

01 

2,0996-02 

3 

• 897E 

01 

2,0996*02 

1.8336 

03 

3.165E 

03 

3*5156 

01 

1,8936-02 

3 

.5156 

01 

1 ,8936-02 

1.0686 

03 

3,2096 

03 

3.314E 

01 

1.7856-02 

3 

.3146 

01 

1.7856-02 

1.871E 

03 

3.216E 

03 

1*7346 

01 

9.3406-03 

3 

.291E 

01 

1,7736-02 

1.8616 

03 

3*2346 

03 

1.734E 

01 

9,3406-03 

3 

• 2 34E 

01 

1 ,7426-02 

1,8866 

03 

3.2456 

03 

3 * 20 1 E 

01 

1.7246-02 

3 

.2016 

01 

1,7246*02 

1.9056 

03 

3*2006 

03 

3*0 066 

01 

1,6626*02 

3 

.0866 

01 

1.6626-02 

1.9206 

03 

3*3096 

03 

2.966E 

01 

1,5976-02 

a 

,9666 

01 

1.597E-02 

1,9696 

03 

3*4026 

03 

2 *59 IE 

Q1 

1,3906-02 

a 

,5816 

01 

1,3906-02, 

2,0266 

03 

3*5326 

03 

1 *36 1 E 

01 

7,3326*03 

i 

,3616 

01 

7,3326-03 

2.1346 

03 

3*7906 

03 

4 , 26 1 E 

01 

2.2956-02 

4 

.2616 

01 

2.295E-02 

2,2196 

03 

3*9726 

03 

3 * 935E 

01 

2.1196-02 

3 

,9356 

01 

2,1196-02 
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XABs 


P-10 


P-OB 


PDA 


GO* 


li-IB 


G**OB 


C MALE 

P* Iti/HSO 

P-1B/-PI 0 

P-OB/PSO 

p-OB/pro 

6.967E 

01 

1.9906 

01 

1.990E 

Ol 

5,970fc 

02 

850E 

03 

-2.9766 

1)3 

*2, 374E 

03 

<U289fc 

03 

U ,82bE 

01 

2.5996-02 

a. cm 

01 

2 .599E-02 

6,5056 

01 

1.9656 

01 

1.995E 

01 

5.970E 

02 

•4.892E 

03 

•2.9V3E 

03 

•2.40QE 

03 

4,ii7E 

03 

4 , 086E 

01 

2,6316-02 

4.961E 

01 

2,6/26.92 

6.5096 

01 

1.96SE 

01 

2.0016 

Ol 

S.970J: 

02 

•*#897e 

03 

-2.995E 

03 

*2,403E 

03 

9 « 342E 

03 

tt,666E 

01 

2.6315-02 

4,975E 

01 

2. 6806-92 

6.5296 

01 

1,8676 

01 

2.0306 

Ol 

5,97QE 

02 

•4,919* 

03 

■2,5056 

03 

*2t4i6e 

03 

4,3b6t 

03 

4.6A3E 

01 

2,5006-02 

St047E 

Ol 

2,7 185-92 

6»69gE 

01 

1.0666 

01 

9.6906 

Oo 

7 ( 63U 

02 

• 5 • 082E 

03 

-2.5696 

03 

•2«516£ 

03 

4.583E 

03 

2,62faE 

01 

i. 9146-02 

2r397E 

01 

1.291E-02 

6.7626 

01 

7,9576 

00 

9,1576 

Oo 

9, me 

02 

•5,136E 

03 

■2.381 E 

03 

*2,555E 

03 

4,6b*E 

03 

ltttS4E 

01 

9,9856-03 

2.277E 

01 

1.2266-02 

6.839E 

01 

3.8906 

00 

6,9606 

Oo 

1.135E 

03 

•5.199E 

03 

-2.5966 

03 

•2,b0lE 

03 

4,760E 

03 

9.672E 

00 

5,2096-03 

1.731E 

01 

9.3206-03 

6,91 iE 

01 

3,3626 

00 

9,9056 

Oo 

1,S55E 

03 

*^)i2t»2E 

03 

■2.6106 

03 

■2.651E 

03 

4,s*bb 

03 

0.36OE 

00 

9,5026-03 

1 & £2 OE 

Ol 

b, 5686-03 

6.972E 

01 

2.9156 

00 

3.970E 

Oo 

U337E 

03 

*5,312E 

03 

-2.618E 

03 

•2.694E 

03 

4.922E 

03 

7 # 248E 

00 

3,9046-03 

9,872E 

00 

5.3176-03 

7.0676 

01 

2.127E 

00 

2.S15E 

Oo 

i.aaeg 

03 

•5,3/ae 

03 

-2.6286 

03 

»2,74bE 

03 

5 f 03bE 

03 

5,2886 

00 

2,8906-03 

6*253E 

00 

3,3686-03 

7.iloE 

01 

1 .7706 

00 

2.366E 

Oo 

Xuusn 

03 

•5,3V7E 

03 

-2.6326 

03 

"2.765E 

03 

5,0665 

03 

4.401E 

00 

2.3706-03 

5* 002E 

00 

3,1666-03 

7.263E 

01 

1.S07E 

00 

1.8356 

Oo 

1.5*76 

03 

•s.me 

03 

-2.693E 

03 

«2,010E 

03 

5.273E 

03 

3,8466 

00 

2,0716-03 

4,5636 

00 

2,9576-03 

7 ,2786 

01 

1 ,5256 

00 

1.756E 

Oo 

1.55SE 

03 

»5,4b6E 

03 

-2.6996 

03 

*H,022E 

03 

5,29QE 

03 

3.792E 

00 

2,0926-03 

4»36bE 

00 

2.3516-03 

7.3536 

01 

1.969E 

00 

1.3606 

Oo 

U607B 

03 

• 5 « 49bE 

03 

-2.699E 

03 

•2,847E 

03 

S,J74g 

03 

3 , 639E 

00 

1,9606-03 

3,302E 

00 

1,8216-93 

7.353E 

ol 

1.6636 

00 

1 , 3566 

Oo 

W609E 

03 

•5,496£ 

03 

-2.699E 

03 

•2.047E 

03 

5.375E 

03 

3 , 639E 

00 

1,9605-03 

3.376E 

oo 

1,8186-93 

7.4066 

01 

1 . 355E 

00 

0.000 


W63*E 

03 

■5,555£ 

03 

-3.6576 

03 

«2.099E 

03 

3 ,4jJ7E 

03 

3t369E 

00 

1,8156-03 

0,000 


0,000 

(wl7\Z 01 

2,6006 

00 

0.000 


i#7iae 

03 

•StSfQE 

03 

-2.6726 

03 

•2,899E 

03 

5 ,525E 

03 

6 *469E 

00 

3,9625-03 

0,000 


0.000 

e.ie>iE 

01 

1,8906 

00 

0.000 


i,ei3E 

03 

•5.588E 

03 

-2.690E 

03 

•2.699E 

03 

5.630E 

03 

4,575fc 

00 

2,9646-03 

0,000 


0.000 

ti,442E 

01 

1.500E 

00 

0,000 


i,05oe 

03 

•5.605E 

03 

•2.707E 

03 

•2,099E 

03 

5 , b84E 

03 

3t730E 

00 

2,0095-03 

0 r 000 


0.000 

e,7aee 

oi 

3.1956 

00 

0,00 0 


l#906£ 

03 

»9,b33£ 

03 

*2.7396 

03 

•2.099E 

03 

5.707E 

03 

7,820E 

00 

4 ,2126-03 

0,000 


0,000 

0 1 726& 

01 

3.1986 

00 

0,000 


1.906E 

03 

•5,633E 

03 

■2.7356 

03 

*2,899E 

03 

5.707E 

03 

7.628E 

00 

9,2165-03 

0,000 


0.000 
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X 



DOHAe 


CORAS 


CF 


HC 


4 

.04 0 E 

01 

t 

.18SE 02 

1 

.1855 

02 

2.172E-C3 

4 

.2076-02 



♦ Q4lE 

01 

I 

. 8975*01 

1 

.1875 

02 

2* 462E-03 

3 

, 9406-02 


<1 

• 129£ 

01 

1 

,7965 01 

1 

.3675 

02 

2.6Q7E-03 

4 

.4006-02 



tUoE 

01 

1 

,938£*0l 

1 

.3685 

02 

2,387£-03 

4 

. 774E-02 


4 

1 137E 

01 

l 

.2155 00 

1 

.3815 

02 

2.359£*»0 3 

4 

,6526-02 


4 

• 15qE 

ox 

2 

,4665 00 

1 

.4055 

02 

2. 373E-03 

5 

.0026-02 


4 

.246E 

01 

t 

.7615 01 

1 

.5815 

02 

2,400£*03 

5 

.0266*02 


4 

. 409E 

01 

2 

,823E 01 

1 

.8645 

02 

2.623E-G3 

7 

.2256-02 


4 

»43lE 

01 

3 

.7575 00 

i 

.9015 

02 

2.679E-03 

6 

.7016-02 


4 

.48 0 E 

01 

6 

,4385 00 

X 

.9665 

02 

2,901 6*03 

6 

.0176-02 


a 

.46 0 E 

01 

3 

,4545*02 

1 

.9865 

02 

2.901 £-03 

6 

.017E-O2 


4 

,625E 

01 

2 

,4905 01 

2 

.2355 

02 

3.1<?flt-Q3 

6 

. 155E-02 


4 

.6266 

01 

1 

.758E-01 

2 

.2375 

02 

3.1R8C-03 

6 

, 1056-02 


4 

• 73 JE 

oi 

1 

.6675 01 

2 

• 4 035 

02 

2.816E-03 

to 

.7396-02 


4 

• 7336 

01 

2 

.4635*01 

2 

»406E 

02 

2.6166*03 

6 

.7396-02 


4 

»ei ie 

01 

1 

.1105 01 

2 

.5175 

02 

2.860E-03 

6 

.3216-02 


4 

,e?7E 

oi' 

9 

• SUE 00 

2 

>612E 

02 

3.124£*03 

'3 

•4656-02 


4 

.0766 

01 

1 

,4215*01 

2 

.6136 

02 

2, 827E*Q3 

6 

.0356-02 


4 

*93 1 E 

01 

6 

,9795 00 

d 

» 683E 

02 

2,7891*1.03 

5 

,7926*02 


5 

• 07gE 

01 

1 

.6955 01 

2 

.0S3E 

02 

2,7656-03 

5 

.3/06-02 


5 

• 282E 

01 

2 

. 292E 01 

3 

.0825 

02 

3.0O5E-OS 

4 

.1966-02 


>5 

*3325 

01 

* 

.3085 00 

3 

.1355 

02 

2. 866E-Q3 

3 

.9476-02 


$ 

• 407E 

oi 

7 

00505 00 

3 

.sue 

02 

2, B63E-03 

3 

.6626-02 


5 

*483E 

01 

7 

.7335 00 

3 

.2915 

02 

2.B70E-03 

3 

.4196-02 


5 

.5766 

01 

9 

.1656 00 

3 

.3835 

02 

2 .843E-03 

3 

■ 1656-02 


5 

*62 5 E 

01 

2 

,9635 00 

3 

.4125 

02 

2.80BE-03 

2 

,6066-02 


5 

.6315 

01 

4 

.4256*01 

3 

.4175 

02 

2. 9736-03 

2 

,3076-02 


5 

*6455 

01 

1 

.1465 00 

3 

.4265 

02 

2,7696-03 

2 

•4256-02 

p o 

5 

.6535 0i 

6 

.814£*0l 

3 

.4356 

02 

3 0 324£w03 

2 

.4326-02 

*9 s? 

5 

,66ie 

01 

2 

.3975 00 

3 

»459E 

02 

2 .952E-03 

d 

.6336-02 

Sy £f 

5 

,7 0jE 

01 

1 

•8346 00 

3 

.4775 

02 

2.9B6E-Q3 

2 

.5656-02 

o £5 

5 

.776E 

oi 

5 

.9096 00 

3 

.536E 

02 

2.877E-03 

2 

.3096-02 

P <? 

5 

.670E 

01 

8 

•6485 00 

3 

.6235 

02 

2,7006-03 

1 

.5776-02 

£? iu 

6 

.0795 

0i 

1 

.5195 01 

3 

.775E 

02 

2.5526-03 

3 

.6376-02 


6 

*2215 OX 

1 

.0536 01 

3 

• 80OE 

02 

3.l42£a03 

d 

•046E-O2 

& k, 

6 

.0675 

01 

1 

.915E 01 

4 

.0715 

02 

3, 1396-03 

3 

. OV iE-02 


-6 

,5055' 01 

2 

.5755 00 

4 

.0975 

02 

3.319E-03 

2 

,0706-02 

- 

t^jv .- 

6 

.5095 

01 

2 

,6806*01 

4 

• 1005 

02 

3,4346-03 

2 

•91DE-02 

- ; n>< 

6 

.5295 

oi 

1 

,3666 00 

4 

.1135 

02 

3,4306-03 

2 

.0966*02 

‘6 

*69 5 £ 

01 

1 

.1516 01 

4 

.2296 

02 

3.3BSE-03 

2 

ol306«02 

?£? 

6 

.7625 

oi 

4 

.2326 00 

4 

• 27 IE 

02 

3.3006-03 

X 

.8946-02 


6 

.0396 

01 

4 

.4055 00 

4 

.3155 

02 

3,239£-03 

X 

,4366-02 


6 

p 9 1 1 E 

01 

3 

•522E 00 

4 

.3506 

02 

3,1986-03 

1 

.1096-02 


6 

• ’725 

01 

2 

.6526 00 

4 

.3775 

02 

3 , i 7 46-G3 

1 

.0446*02 


7 

■ 067E 

01 

3 

.5266 00 

4 

«412E 

02 

3. 1236-03 

7 

.0356-03 


7 

iU0£ 

01 

1 

•38Se 00 

4 

.4265 

02 

3, 1 07f>03 

7 

.1666-03 


7 

• 263E 

01 

4 

.4706 00 

4 

.4715 

02 

3.0756-03 

6 

.1076-03 


/ 

.2786 

01 

3 

.8936*01 

4 

.4745 

02 

3.0706-03 

6 

. 0256-03 


7 

.3535 

01 

1 

,8065 00 

4 

.4925 

02 

3.046g»03 

5 

•3066-03 


7 

.3535 

01 

3 

.3006*03 

4 

.4926 

02 

3.0466-03 

5 

0 364E-03 


7 

• 4665 

01 

1 

,0426 00 

4 

.5036 

0? 

3,0336-03 

5 

• 1066-03 


7 

* 77 ifi 

01 

2 

.3936 00 

4 

.5276 

02 

3. 1036-03 

b 

.4156-03 


a 

* 16 lE 

01 

2 

.7585 00 

4 

.5546 

02 

3.0366-03 

6 

.4016-03 

to 

a 

.4425 

01 

1 

•2095 00 

4 

,5676.02 

2,9966-03 

5 

,5046-03 

-4 

8 

.7286 

01 

5 

,9366*01 

4 

.5726 

02 

3.061E-03 

9 

,5126-03 

KJ 

a 

.7285 

01 

0 
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4 

.5726 

02 

3, 0616-03 
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RAMJET PERFORMANCE 


ENGINE performance 


CALCULATED thrust., 


CLBF) 

MEASURED THRUST. 

. . . . . 1316. 

CUSP) 

CALCULATED SPECIFIC IMPULSE. ...... , 

II9M 211<i« 

(LSF-SEC/LBM) 

(LBF-SEC/LBM) 

MEASURED SPECIFIC IMPULSE, 

| #lfl 2G05~ 

CALCULATFO THRUST COEFFICIENT 

..... o,bau2 

MEASURED THRUST COEFFICIENT,,,,,.., 

, • • , , 0.5162 



REGENERATIVE-CUOLEO ENGINE performance 
calculated 


STREAM THRUST 

1 6639 B 

(IBF) 

net thrust 

, i 527 j 

(Lap) 

SPECIFIC IMPULSE* 

i 2323^ 


thrust coefficient 

i 0,5979 


momentum and forces 



inlet friction DRAG. ........ 

I 10 t $ 

(LBFl 

INLET momentum change,,,,,.... .......... 

•730 f 1 
291,2 
• 5,72 
656, 

(16F) 

COMBUSTOR FRICTION DRAG,..,.. ........... 

(LBF) 

COMBUSTOR ST-RUT drag 

(LBF) 

COMBUSTOR MOMENTUM change. ...... ........ 

CLBP) 

(U 8 F) 

NOZZLE FRICTION drag,, 

97,53 
oO ,00 

NOZZLE STRUT DRAG 

(LBF) 

nozzle momentum change,.,,, 

1262, 
1309 1 
0 lOO 

(IBF) 

NOZZLE PRESSURE INTEGRAL. .............. . 

( LBF) 

external friction drag,.,...,,., 

(LBF) 

EXTERNAL PRESSURE INTEGRAL... 

o, 

ClBF) 

(L0F) 

TOTAL external drag 

• 1200 , 

•5.72 

total strut drag. 

(IBF) 

CAVITY FORCE 

•1293, 

(18F) 

CALCULATED LOAD cell FORCE 

•1103, 

CLBF) 

(LfcPl 

MEASURED load cell FORCE.. 

. •1175. 

fuel vacuum specific impulse o,q. 

0.0* -157,5* -llb.s* 


INLET 


ANGLE OF ATTACK 0,000 (DEGREES) 

MASS FLOW RATIO,,.,,,,, 0,9601 

ADDITIVE DRAG COEFFICIENT 0.0010 

LIMITING PRESSURE RECOVERY EFFICIENCY,,,, 0,1656 

OELTA PT2. , 0,1176 (PSI) 

TOTAL PRESSURE RECOVERY - SUPERSONIC,.,,, 0,6270 
TOTAL PRESSURE RECOVERY » SUBSONIC,,,,,,, 0,1679 
INLET PROCESS EFFICIENCY • SUPERSONIC,,,, 0,9033 
INLET PROCESS EFFICIENCY - SUBSONIC.,,,,, 0,9062 
KINETIC ENERGY EFFICIENCY « SUPERSONIC,,, 0,9368 
KINETIC ENERGY EFFICIENCY - SUBSONIC,,,,, 0,6836 
ENTHALPY at PO » SUPERSONIC, -4,00 (BTU/LBM) 
ENTHALPY AT PO - SUBSONIC,,., 34,30 (STU/LBM) 


COMBUSTOR 

FUEL-AIR RATIO,,,, 0.0265 

EQUIVALENCE RATIO, 0,833 

COMBUSTOR EFFICIENCY.,,,,,.., 0,963 

TOTAL PRESSURE RATIO.,,,,, 0,1301 

COMBUSTOR EFFECTIVENESS.,,,,.,,.,,.,,.,,. 0,6452 


INJECTOR DISCHARGE COEFFICIENTS 0,8456* 0,7326, 0,8116, 0,7073 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT > C6.,.. 0,9492 


NOZZLE COEFFICIENT - CT, 0,8667 

PROCESS EFFICIENCY....,,,,,,,.,, 0.6793 

KINETIC ENERGY EFFICIENCY,, 0.6659 


STATIONS 


NOMINAL COWL LEADING EDGE 34.684 

SPIKE TRANSLATION,,,,,,,,,, , 0,306V 

INLET THROAT,,,,, 40,400 

COWL LEADING EDGE ,,,,,, 35,191 

NOZZLE SHROUO TRAILING EDGE,, 73,531 

NOZZLE PLUG TRAILING EDGE 67,283 

STRUT LEADING EDGE,,..,,, 56,44? 

STRUT TRAILING EDGE, 65,047 

COMBUSTOR EXIT, 65,047 


UN) 

INJ2CTQR8 

FUEL INJECTORS 
STATION 

C IN) 

u 

<10,900 

UN) 

IB 

91,292 

(IN) 

1C 

99,300 

(IN) 

2a 

96,767 

UN) 

2C 

06,250 

UN) 

3 A 

59,057 

CIN) 

3b 

56,2<42 

UN) 

a 

99,792 


VALVE 

A 

S 

0 

E 
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REAOIf'G O 006b - fiLtlCK s 102 tI^E r 2U1.PJ3 N*0 6,0' of s 7ut>,q0V 7T s Jrt22.u 

»A“J t7 Ptkh}H''*NCL 










S " 

« M (l 

Q Y 

h h ! 

V 0 R T 



p 

1 

t* 


G»" v A 

* 01 M 

J>()SV 

fi f> 0 > h 

Vf L 

b 

V / fi, 

jri 

A/AC 

WJND xUMNfcL 

„ X 

0 5 








0.000 746,499 

3*22 

67f. 7C 

»03) 

1,2910 

26.652 

2595 







0,000 0.395 

*12 

•30 , 2 C 

99) 

1.3968 

26.661 

996 

5.9/5 

5952 

1.830 

0,1067* 

26,663 

0,9833 

SPInE TIP MS 

2 

0 5 








0.600 18.037' 

3022 

977 * 7 f 

8o3) 

1,2929 

2 b .& 6 l 

259b 







O.'bOo 16.243 

2951 

65b, 1C 

Te2) 

1,2951 

26,651 

2566 

o.aob 

J U 3 9 

2,087 

0,10674 

26.603 

0,9635 

WIND TUNNEL 

3 

0 0 








0,00o 746.M99 

3022 

6 7 7 , 7 f 

0 oi) 

1.2930 

26.652 

2b9 5 







0.000 0.380 

*( i7 

*3U3f 

98 ) 

l*39fcfi 

26.651 

99C 

6 . 01 * 

5956 

1.830 

0.10380 

26.1*2 

0,9633 

SPINE TIP Kg 

* 

0 0 


‘ 







0,60o 10,037 

3022 

677 *7 C 

803) 

1,2929 

2 b , 6 b l 

2595 







0.6 0<? 16,354 

Inlet throat 

5 

65/, b( 
0 3 

7 83) 

1,29*0 

26.851 

2566 

0,3*1 

1 005 

2.087 

0.10380 

26.1*2 

0,6633 

00,400 316,074 

2955 

65/, 3C 

7f3) 

1 ,295 1 

28,651 

2568 







40,400 15,057 

1*02 

216. 9( 

V 46 ) 

1.3595 

28,651 

1809 

2,5*5 

*695 

1.883 

0.9*100 

26,883 

0,1115 

INLfcT HPNftSK 

b 

0 3 








40,40o 316,074 

2955 

657 , 3 ( 

783) 

1.2951 

28,651 

2566 







40.000 12.948 

13*8 

202, 6 C 

332) 

1.3S76 

26,851 

1776 

2,666 

*770 

1 .883 

f) , 655*6 

26,663 

0,1227 

INLET DNNR 8 K 

7 

0 4 









40,000 124.541 

2955 

657 ,3 ( 

783) 

1,29*1 

28,651 

2568 







40.400 107.367 

26*7 

627 *6 f 

750) 

1 , 2982 

28,851 

2526 

0 . *62 

1219 

1,9*7 

0,855*6 

26.883 

0,1227 

cokeys tor o 

iS 

1 21 




- 




40,410 268.717 

29 17 

659 # 8 ( 

806) 

1.297U 

2/, 59a 

2611 







00,4.10 16,187 

1**1 

223. 6( 

372), 

1.353* 

27.59J 

1675 

2,492 

*672 

1,963 

0. 9**25 

26,979 

0,1 116 

COPSUSTOR 0 

9 

2 21 






41,292 206,899 

2647 

662,9{ 

017) 

1,3013 

26,421 

26*0 







41.292 18,566 

1577 

27Ul( 

0 2 8 ) 

1.3077 

26,420 

2000 

2 p 2H 

*428 

2,0*3 

0,9*963 

27.075 

0,1115 

COMBUSTOR 0 

10 

i 21 








“1,302 216,780 

2*0* 

662 , 9 ( 

8 o“) 

1,3032 

26,3*6 

2625 







01.302 16.b05 

1532 

27U5C 

“l5) 

t,35y* 

26,37b 

1975 

2 , 2*1 

** 2 b 

2.035 

0.9*992 

27.0/5 

0,1113 

COHBUgTOR 0 

U 

4 21 









41,367 215,566 

2797 

662, 6{ 

002) 

1.3036 

26 , 37g 

2622 







41.367 18,854 

1535 

27*. 

“ 1 6) 

1,3503 

26,370 

1977 

2,230 

*40 7 

2.035 

0.9*993 

27.075 

0,1113 

COPbUsTOR 0 

12 

5 3 









4J.500 ' 208.781 

2603 

662,<k 

0(1 3) 

1.3032 

26.378 

262* 







«t«50o 20.292 

1561 

265.5C 

0 2 9) 

1,3*/* 

26.3^7 

200* 

2.166 

*3*1 

2.038 

0,95103 

27,075 

0,1)11 

COPBUgTQR 0 

13 

6 U 







42,460 174,052 

2695 

656, 3f 

B 3l) 

1,2968 

26,493 

2656 







42.46o 23.631 

1787 

311. OC 

489) 

1.3372 

26,493 

2U8 

1.963 

*157 

2,060 

0,9*210 

27.0/6 

0.1122 

CO"0U$TOR 0 

U 

7 5 








44,087 116.698 

3657 

641.0(1065) 

1.2615 

27,3*3 

289* 







40.067 05.582 

2989 

4 1 6 ,6 ( 

84B) 

1,26*8 

2/. 401 

2639 

1,2/5 

336b 

2.136 

0,91032 

27.0/5 

0.1161* 

C0PBU$TUH 0 

15 

8 3 








44.310 115.288 

3701 

640,9(1078) 

1,2590 

27,453 

2905 







“4.31c 47.815 

3070 

425. 6( 

«7«) 

1.2813 

27,463 

2669 

1.23C 

3262 

2.134 

0.90627 

27,075 

0,116* 

CONJUsTOR 0 

16 

9 4 









44,800 112.738 

3770 

635,3(1090) 

1.2551 

27,555 

2922 







44,800 52.718 

3216 

“44, g( 

9j9; 

1.2750 

27,b66 

2719 

1.137 

3093 

2.101 

0,904*5 

27,0/6 

0,1169 

combustor 0 

17 

10 2 








44.802 112.770 

3769 

635.3(1099) 

1,2551 

2 / ,55* 

2*21 



' 




44,802 52.723 

3215 

44a, i { 

9j8) 

1,2761 

27,565 

27)9 

1,137 

30*3 

2.101 

0.90475 

27.0/5 

0 , 1 X 68 

COPBUsTOR 0 

lb 

1 1 6 










46,25o 105,857 

3299 

642.0(1079) 

1 . 2 M 2 

23.799 

2972 







46.250 56.671 

28b9 

0 » 2 . 2 ( 

R23) 

1.2 C 56 

23.o0) 

2766 

1 .016 

2836 

2.352 

0,66283 

2/.*01 

0,1240 


*'U k !► 0 Iv^c, PnJ tTftC 

b073 <J,e7i 188.7 

4,W 1,7^3 144.6 

"935 9,608 180,8 

“935 1.621 1 Bb . 6 

4363 66,653 161,9 

9393 63,016 163,0 

0393 16,267 163,4 

0352 60,564 161,3 0,12 0,07 

0255 65,300 157,2 0,20 0,04 

0250 65,32b 157.1 0,20 0,01 

0206 65,065 156,0 0,20 0,00 

0230 64,153 156.2 0.2U 0.01 

0177 60.85b 150.3 0.20 0,10 

0168 67,620 150.7 0,24 0,82 

4107 4e,320 15«,6 0.24 0,86 

0)0) «3.«64 154,4 0,24 0,94 

0160 03,483 150.4 0.20 0,90 

0215 36,021 153.6 0,66 0,29 
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fcTAC 
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0 

19 

12 2 















<40.26o 

105,027 

3302 

602.7<l0p0) 

1 .8611 

23.002 

*972 












"6.260 

56,690 

2872 

402. If 9 2 <l) 

1.2955 

23.004 

*787 

1*017 

2035 

2,352 

0,06220 

*7,401 

0,1241 

4216 

I?. Gab 

153*9 

0.66 

0,29 

C 0 l*eU 8 T 0 R 

0 

20 

13 « 















47.310 

102*723 

3600 

628.2fltg3j 

1,2680 

24,143 

3063 












«7,3lo 

59*560 

3203 

075.6(1030} 

1.2797 

24,147 

2905 

0,951 

2762 

2.372 

0.00243 

27.401 

0,1333 

4306 

id.dfli 

160*1 

0*06 

0,4* 

cobjstoh 

0 

21 

1« 3 















4 / . 3iT 

102*564 

3612 

620,0(1186) 

1,2661 

24,155 

3067 












47.327 

S9*fc7<J 

3217 

476.0(J0«2) 

1.2740 

24,160 

8910 

0,940 

2750 

2,373 

0,79975 

27,401 
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0,000 


0,000 


0,000 


OtQOO 


0,000 


0,000 


0,000 


0,000 


0,000 


Oa 000 


uosis 

01 

1«392£ 

01 

2tl57E 

01 

2.48QE 

01 

2.910E 

01 

2, 969E 

01 

3.176F 

01 

3.490E 

01 

3,67<JE 

01 

3.975E 

01 

4 , 1 6 1 E 

01 

4.609E 

01 

4.622E 

01 

7t82lE 

01 

7,B8iE 

01 

e, 280 E 

01 

9,160E 

01 

1#757E 

02 

3*44BE: 

02 

3,69SE 

02 

4.361E 

02 

4,384E 

02 

7.154E 

02 

7.176E 

02 

9,$14E 

02 

9,53U 

02 

1.U9E 

03 

U238E 

03 

1 a 239E 

03 

1.323E 

03 

U515E 

03 

l»74 9£ 

03 

i*796E 

03 

U870E 

03 

1,94QE 

03 

2a019E 

o? 

2.osae 

03 

BtObSE 

03 

2.074E 

03 

2, 079E 

03 

2.10JE 

03 

2.U0E 

03 

2.179E 

03 

2#24QE 

03 

2,365£ 

03 

2, 46 1 E 

03 


CA*ALL 
2.U70E-02 
1.63«e 02 
5.053E 02 

6,8ooe 02 
6,asoe o 2 
0,8536 02 
7.213E 02 
7,5256 o? 
7 ,733E 02 
8,1696 02 
8,7306 02 
9,0596 02 
9 , 83BE 02 
1.018E 03 
1.065E 03 
1.071E 03 
1,0946 03 
t , 130E 03 
1,1916 03 
1.187E 03 
l ,209E 03 
1,2566 03 
1.2S7E 03 
1.362E 03 
1.363E 03 
1.371E 03 
1.386E 03 
1 ,501E 03 
S,d98E 03 
1.72SE 03 
1.785E 03 
1.785E 03 
1,9636 03 
1,90<(E 03 
2 , 095E 03 
2.097E 03 
2,19«E 03 
2.277E 03, 
2,2786 03 
2,3446 03 
2.522E 03 
3,788£ 03 
2.852E 03 
2.948E 03 
3,0456 03 
3.165E 03 
3.209E 03 
3.216E 03 
3,2396 03 
3,2856 03 
3.20OE 03 
3,3096 03 
3,4026 03 
3 , 632E 03 
3 , 790E 03 
3.972E 03 


P-IU/PSO 
2.6996 00 
2.696E 00 
5.5686 00 
9,8696 00 
9.930E 00 
9.933E 00 
1,0 186 01 
1.005E 01 
9 ,99 IE 00 
1 .0646 01 
1,0716 01 
1.041E 01 
9.725E 00 
1,3946 01 
1 ,9626 01 
2.040E 01 
2.319E 01 
3,5876 01 
4.344E 01 
4.419E 01 
9.9666 01 

s.aaie 01 
5,301E 01 
7.097E 01 
7,1186 01 
7.250E 01 
7,5216 01 
5.919E 01 
1.144E 02 
1,2206 02 
1.387E 02 
1 .3876 02 
1,3456 02 
1,3856 02 
1 ,3156 02 
1.319E 02 
1 ,454E 02 
1.1606 02 
1 , 1576 02 
9.57BE 01 
7,7926 01 
5,6346 OS 
5,1276 01 
8,7016 01 
4,2686 01 
3.8756 01 
3,6676 01 
1,8976 01 
1.897E 01 
3,5526 01 
3,4336 01 
3,2766 01 
2 , 77 oE 01 
1.861E 01 
4,1686 01 
4,1506 01 


p » ie/PTO 
1.4276-03 
1 .4276-03 
2,9876*03 
5,2276*03 
5 ■ 259E*03 
5 ,26 1£*03 
5,3726*03 
9.3236-03 
5,2916-03 
5,6356*03 
5.673E-03 
5,5166*03 
5,151E*03 
7 ,3846*03 

1 ,0396*02 
1,0816-02 
1,2286*02 
1,9006*02 
2,3016*02 
2,3806*02 
2.36S£*02 
2,7976*02 
2,0086*02 
3,7596*02 
3,770E«OS 
3.8806*02 
3,9846*02 
3.1396*02 
6, 0616*02 
6 ,863E*02 
7.3886*02 
7,3446*02 
7,1246*02 
7 , 1236*02 
6,9636*02 
6,9796*02 
7,703E«02 
6 , 146E»02 
6,126E*02 
5.073E-02 
4,1276*02 
2,9046*02 
2.7166-02 
2.4906*02 
2.2616*02 
2,0526*02 
1 .9826-02 
1 » 005E-02 
1.0056*02 
1,8616*02 
1 ,6186*02 
1 ,735E»02 
1.467E*02 
7,7366-03 
2.2056-02 
2,1966*02 


P*Qb/P80 
0.000 
0.000 
0,000 
0,000 
1.473E 01 
1.466E 01 
1,0306 01 
8,5766 00 
8.476E 00 
1.241E 01 
1,7366 01 
2.0236 01 
3,3856 01 
3.971E 01 
3.099E 01 
3.889E 01 
3.903E 01 
4.07SE 01 
3,4646 01 
2,4416 01 
2.422E 01 
2.382E 01 
2.3616 01 
2,2946 01 
2.293E 01 
2.287E 01 
2.7446 01 
6.035E 01 
1.1616 02 
1,1986 02 
1,2806 02 
1.2806 02 
1,5226 02 
1.523E 02 
1.698E 02 
1,7016 02 
1.407E 02 
1.160E 02 
l,iS7E 02 
9.S78E 01 
7.792E 01 
5,6346 01 
5.1276 01 
4.701E 01 
4,2666 01 
3.875E 01 
3,6676 01 
3,8446 01 
3,5856 01 
3.5526 01 
3.433E 01 
3.276E 01 
2.770E 01 
1,4616 01 
4,1646 01 
4.1506 01 


P-QB/PIQ 
0,000 
0.000 
0.000 
0.000 
7 ,8036*03 
7.764E-03 
5.456E-03 
3,4836-03 
4,4896*03 
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9 , 196E-03 
1,0726*02 
1,7936*02 
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2,0656*02 
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2,0996*02 
2,1586*02 
1,8356*02 
1,2936*02 
1,2836*02 
1,2626*02 
1 , 2016*02 
1,2156*02 
1,2156*02 
1 ,2116*02 
1.493£*oe 
3.196E-02 
6,151 £*02 
0,3486*02 
8 , 78 0£*t)2 
0,781E*02 
8,059E»02 
8.0086*02 
8,9946*02 
9,0096*02 
7,4526*02 
6,1466*02 
0,1266*02 
5,0736*1)2 
4,1276*02 
2,9046*02 
2,7165*02 
2.4906*02 
2,2616*03 
2 , 0526*02 
1.9426*02 
1,9306*02 
1 ,899E*02 
l , 901 E*02 
1,8186*02 
1,7356-02 
1.4076*02 
7,7366*03 
2,2056*02 
2,1986*02 
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S.OObE 

01 

2 * 652t»0? 

6,69gE 

01 

I.H6E 

01 

9.790E 

Oo 

1,2876 

03 

*b*u ut 

03 

•2.877E 

03 

"2./95E 

04 

«*503£ 

o3 

2.023E 

01 

U«9bt*02 

2*(J60E 

Oi 

1 *30SE*02 

b.fbgF 

01 

7.8J7E 

00 

9»i67£ 

00 

l.ueot 

03 

*b,5 33E 

03 

*2*697E 

03 

•2.037E 

03 

«*665E 

0*3 

U977E 

01 

1.0a7t«02 

2*3b9E 

01 

1 .255E-02 

6.8396 

01 

5.976>c 

00 

7*U3E 

00 

1.6726 

03 

-b*bou£ 

03 

-2.71S& 

03 

•2.890E 

03 

u,7bOE 

03 

l.uObfi 

01 

5,325fc.03 

1.0O2E 

01 

9,5^2E*»03 

6.911? 

01 

3,4476 

00 

5.U2bf 

Oo 

1 ,796t 

03 

•5*b/6E 

03 

-2*7£FE 

03 

-2.9U8E 

03 

«*e«at. 

03 

6 J I9t 

00 

9.61*t-*03 

1.271E 

01 

H ( 731 t»03 

6.9726 

01 

3.0006 

00 

9.137E 

Oo 

1,8796 

03 

-5.73UE 

03 

•2.737E 

03 

•2.997E 

03 

9.922E 

03 

7*5006 

00 

0* 019fc*o3 

UOOot 

01 

5,5a2ti*0 3' 

7 *96yE 

01 

2.177E 

00 

2.755E 

Oo 

1,9746 

03 

*5.0O4E 

03 

•2.747E 

03 

-3.057E 

03 

5.046E 

03 

5.507E 

00 

2 * 9 i 7fc»03 

b*96ttt 

00 

3 • 691 £*03 

7. Hoe 

01 

J.808E 

00 

£.565E 

Oo 

2,0076 

03 


03 

•2t751£ 

03 

•3.O70E 

03 

b* 000E 

03 

U . 5 bbl 

0</ 

2*4i6£*03 

6*^88E 

00 

3*9i6fc-»03 

7.263E 

01 

1,4662 

00 

l t 69oe 

Oo 

2,0986 

03 

»5*a98E 

03 

*2 » 7 6 1 E 

03 

•3.137E 

03 

5 * ?73b 

03 

3 * 7596 

00 

1 .991E-03 

<*.7B0E 

00 

2.5326*03 

7.278E 

01 

1.45SE 

00 

1 . B07 e 

Oo 

2.1056 

03 

*b*9u^E 

03 

*?*762£ 

03 

• 3 * l ^ 2 E 

03 

5 r 290 L 

03 

3 • bdoE 

00 

1 *9«9t«»u3 

4 *570fc 

00 

a.^OE-OS 

7. J53E 

01 

1 .437E 

oc 

1.39oE 

00 

2.1686 

03 

■b.M7E 

03 

•2.767E 

03 

•i. 169E 

03 

5.37ME 

03 

3,b34E 

00 

J * 92bt*»03 

3 • b 1 6t 

00 

i.662E*03 

7 >i 536 

01 

1.437E 

00 

U408g 

Oo 

2.160fc 

Q3 

-5.937* 

03 

-2*767E 

03 

•3.169F 

03 

S • 375E 

03 

3,63ae 

00 

l*92b£-o3 

3*blOE 

00 

1 • 859£*0 3 

7.4666 

01 

1.405E 

00 

0.000 


2.190E 

03 

-6 • Q 0 1 E 

03 

•2.77SL 

03 

•3.226E 

03 

S.asiE 

03 

3.SS4E 

00 

1 *«02t^O3 

0 tOOO 


0*000 

7.771E 

01 

2.725E 

00 

0*000 


2.2736 

03 

*6 * 0 1 7 E 

03 

-2 ■ 79 1 E 

03 

"3.226E 

03 

5.525E 

03 

6.092E 

00 

3 • 650fc*03 

0*000 


0*000 

6.I61E 

01 

1.900E 

00 

0 .000 


2.372E 

03 

mb 4 &36E 

03 

**2t6joe 

03 

•3.226E 

03 

b • 630t 

03 

0.B06E 

0 0 

2«545E«o3 

0.000 


0*000 

8.4«2E 

01 

U5J0t 

00 

0 • 000 


2.0106 

03 

•b.Qb3E 

03 

-2*b27E 

()! 

*3 * 22oE 

03 

5.60 flfc 

03 

3 *0 7uE 

00 

2,050E«03 

o«00o 


0*000 

8» 72flF 

01 

3.410E 

00 

Of OOo 


2.0696 

03 

-6.0B2E 

03 


03 

*3#226E 

03 

b» 707E 

03 

0.62b E 

00 

4 . 56 Bt . Q 3 

0*000 


0.000 

6.7286 

01 

3.4106 

00 

0*000 


2.069E 

03 

•6.Q02E 

03 

"2 • 856E 

03 

-3.226F 

03 

5 1 707E 

03 

8 *b35E 

00 

«. 573 E ^03 

0*000 


0*000 
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> 


OORAf, 

CoHAtS 


CP 

HC 

«* o<ioE 

01 

1.199t 02 

1.199F 

02 

a. 168fc»03 

«.2uVfcn.Q2 

a • o i e 

01 

1,8776*01 

1 .20 if 

02 

2,466fc«03 


129? 

01 

1.76«e 01 

1.3776 

>2 

a.597fc-os 

4, 7i<iZ»02 

a.Uae 

01 

1.9036*0) 

1.3796 

02 

2.380F.Q3 

5,0il£*02 

«.l37fe 

01 

l . 1906 00 

) .3916 

02 

2 ,3526*0 3 

b*ll 6b«02 

a.iSot 

01 

2.4216 00 

1.415F 

02 

2,3666-03 


4*£0bF 

01 

1 »71 fl £ 01 

1.587F 

02 

2,4096*03 

b,tiubE*02 

«.UU9£ 

01 

2.676E Ul 

1.8546 

0? 

2,6026-03 

7t9*U«.02 

4^3iE 

01 

3,5556 00 

1.6906 

02 

2,9846*03 

7,0£2E-0£ 

9 « 48qE 

01 

3.0478 00 

1.970E 

02 

3. 0096.-03 

7 • iatiE-02 

4.^8oE 

01 

3,2646»o2 

1.9716 

02 

3.0096-03 

7 1 1 U0E*»O2 

4 # 625E 

01 

2.296E 01 

2.2006 

02 

3,3£#fc“Q3 

b,7V6E»02 

4,62b* 

01 

1,49«E-01 

2.2026 

02 

2.980E-03 

7»btt9E»02 

4,73lE 

01 

1,3966 01 

2,3416 

°2 

2,9436*03 

7 ♦ 7V4E»02 

4 < 7 3 3 £ 

01 

2.2026*01 

2r344E 

02 

3.073E-03 

7,424E*02 

4,$Ji£ 

02 

l.otog 0: 

2.445E 

02 

3,0256-03 

/,3/9E®02 

4.877E 

oi 

8,9676 00 

2,5346 

0 2 

3,2786*03 

6„^b9E«p02 

4,07aE 

01 

1,4046-01 

2,5366 

02 

3,0216-03 

7.065E-02 

«.93iE 

01 

7,2036 00 

2.608F 

02 

2.9S06-03 

6.593E-02 

5.072E 

01 

1.8596 01 

2.793E 

02 

2.8616*03 

5t6b6E*02 

b#2&2E 

01 

2.5596 01 

3.0496 

02 

2,8846-03 

t* f 6t>0E*O2 

5,33 2 E 

01 

5,9376 00 

3.1086 

02 

2,9636-03 

^•266E-02 

5.407E 

oi 

fl.7936 00 

3.1966 

02 

2.9296.03 

tl 9 0*4E*02 

5,68 3 E 

01 

8.595E 00 

3.2B2F 

02 

2,9226*03 

i,7*OE*02 

5 • 57bE 

01 

1,0186 01 

3.3846 

02 

2.9006*03 

3 1 5 l OE*02 

S.62sE 

01 

3,2926 00 

3.4176 

02 

2.869E-03 

3 « 1 07E*»02 

S,63lE 

01 

«,933E*01 

3.4226 

02 

3.053E-03 

2,S«0£«02 

5,64se 

01 

1.2776 00 

3.435E 

02 

2,8286-03 

£tt>73£«02 

5t653€ 

01 

7,4796-01 

3.44ge 

02 

3. 3216-03 

2.7V5E»02 

5.66iE 

01 

2,7526 00 

3.4706 

02 

3.J13E-03 

2 « 7<*3E«02 

<3 S.703E 

01 

2.245E 00 

3.492P 

02 

3,3096*03 

d » 66&E* 0 2 

^A-7766 

01 

7,3536 00 

3.5666 

02 

3.308E-03 

2#399E*02 

V /SS-878E 

01 

1,1226 01 

3.678E 

02 

3,4136-03 

U529E*0g 

Sf&b,9W 

01 

2.1166 01 

3.8906 

02 

3.2756-03 

it 067E*O2 

&£? 6.22 IE 

01 

1.3936 01 

4,0256 

02 

3,2646*03 

3t099£«02 

6.467E 

Oi 

2.2316 01 

4.248E 

02 

3.291E-03 

3«2£0E«02 

s© <N 6,505? 

01 

2.9B6E 00 

4.278E 

Og 

3,3366-03 

3* 170Ei«U2 

6.S09E 

01 

3.089E-01 

4.2816 

02 

3.4166*03 

3.2b3E»02 

6.529? 

01 

1,6036 00 

4,2976 

02 

3,4146*03 

3t226Eft02 

-£*£> 6.695E 

01 

1,3136 01 

4. 4286 

02 

3.354E-03 

2t3i9E*02 

b ' lh & 

ol 

4,6826 00 

4,475? 

02 

3,3366-03 

2 9 0 /2E»02 

k T^ 6,3395 

Oi 

4.8156 00 

4.523E 

02 

3, £836*03 

1 9 5^ft£»02 

^ 6, 91 jE 

02 

3.7986 00 

4.56J6 

02 

3,2396-03 

K275E-02 

6.972? 

01 

2.8516 00 

a.5906 

02 

3.2146-03 

UU5E-02 

7.0676 

01 

3.8086 00 

4.6266 

02 

3.1616-03 

a t 5ME-03 

7.U0? 

01 

1,4996 00 

4.843E 

02 

3.103E-03 

7 tdl7E**03 

7,263? 

01 

4.7486 00 

U.690E 

02 

3, 1 05E-03 

6.419E-03 

7,2786 

01 

4,0526*01 

4.6946 

02 

i.luoe-oi 

t>t2bl£»03 

7.35jt 

01 

1,8916 00 

4.7136 

02 

5,0766*03 

b.^9o£»03 

7.J53E 

01 

3.4416*03 

4.71J6 

>2 

3,0786-03 

3 

7.3866 

01 

1,0996 00 

4.7246 

02 

3,0706*03 

btbb6E-03 

7 • 7 7 1 E 

01 

2.5676 00 

4,7506 

o? 

5.1396*03 

9 • 1 09E»03 

e.l6i6 

01 

2.9566 00 

U.779E 

02 

3.0696*03 

6 *9U2£»03 

tO 8.342E 

Cl 

1,2826 00 

4 , 7926 

02 

3,029t*03 

b.bgb** 03 

^ 8,7286 

01 

6,4266-01 

4,7946 

02 

3.1256*03 

UObSfc-02 

^ 8. 7 28? 

01 

0,000 

4 . 7996 

02 

3,1256-03 

W0b9E«0g 
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RAMJE1 PERFORMANCE 


ENGINE PERf-ORMANC* 


mu r 


CALCULATED thhust., 


UBF) 

(LBF) 

MEASURED ThRUST 


ca( culated specific impulse,...,,.. 


(LBF-SEC/LBM) 

CLBF-Sec/LbiP) 

measured specific Impulse . » . . r . ... 


CALCULATED THRUST coefficient, ..... 

p#tlM 

measured thrust coefficient 




REGENEwATTVEaCQQLEO ENGTnF PERFORMANCE 

calculates 


SlkEAh THRUST, ,,,,,, ,,,,,, 7077 , 

NET ThRU8T 2002, 

8PECIFTC IMPULSE 24}9, 

thrust coefficient,,, ,,,,,, 0 , 791 s 


(LBF) 

UBF) 

(LBF-SEC/LBM) 


ANGLE UF attack 0,000 (DEGREES) 

i ass flow ratio, o,9SS3 

ADDITIVE DRAG COEFFICIENT, 0,0007 

LIMITING PRESSURE RFCOVEHT EFFICIENCY,,,, 0.1645 

DELTA PT2, ,,,,,,,, 0.1169 (PSD 

TOTAL PRESSURE RECOVERY «• SLFEnSCNIC . , , , , 0.4234 

TOTAL PRESSURE RECOVERY • SUBSONIC 0.1666 

INLEI PROCESS EFFICIENCY • SUPERSONIC , , , , 0,9026 
INLET PROCESS EFFICIENCY • SUBSONIC. . , , , . 0.9063 
KINETIC ENERGY EFFICIENCY - bUPERSON'IC . . . 0,9373 
KINETIC ENERGY EFFICIENCY - SUBSONIC...., 0,6842 

ENTHALPY at PO <• 8UPERS0NIC. ....... ...... -6,14 CtSTU/LBM) 

ENTHALPY at PO • SUBSONIC 31,42 CBUi/LBMJ 


MOMENTUM ArP FORCES 


CO-bUSTCR 


INLET FRICTION DRAG... 

INLET MOMENTUM CHANGE,,,..,, 
CUMBUSTOR FRICTION DRAG...., 

combustor strut drag..,.,,,, 

C0M8UST0R MOMENTUM CHANGE,,, 

nozzle friction drag, 

NOZZLE STRUT DRAG,,, ,,, 

nozzle momentum change..,,,, 
nozzle pressure integral..., 
external friction drag,,.,,. 

EXTERNAL PRESSURE INTEGRAL,, 

total EXTERNAL drag 

TOTAL STRUT DRAG,......,.,,, 

cavity FORCE.,.,,,,,,,.,,.,, 

CALCULATED LOAD CELL FORCE., 

measured load cell force,,., 

FUEL VACUUM SPECIFIC IMPULSE 


........ 119,9 (LBF) 

........ -723,1 (LBF) 

307,9 (LBF) 

........ 11.97 (LBF) 

........ 1315, (LBF) 

52, OB (LBF) 

0,00 (LBF) 

1297. (LBF) 
........ 1349, (LBF) 

0,00 (LBF) 

0. (LBF) 

(LBF) 

11.97 (LSF) 

-13)9, (LBF) 

o....... -1005, (LBF) 

-1209, (LBF) 

0,0. 0,0» 0166,3. a l 1 9 . 6 . 


FUEL-AIR RATIO,, 0,0305 

EQUIVALENCE RATIO. 1,040 

COMBUSTOR EFFICIENCY.. 1,000 

TOTAL PRESSURE RATIO.,,,,,.,... i>,1497 

COMBUSTOR EFFECTIVENESS 0.6730 


INJECTOR DISCHARGE COEFFICIENTS 0.6468. 0,7l«7» 0,6040. 0 


NOZZLE 

vacuum STREAM THRUST COEFFICIENT . C5..., 0,9534 


NOZZLE COEFFICIENT m Cl, 0.6695 

PR0CE8S EFFICIENCY 0.6672 

MASTIC ENERGY EFFICIENCY,,,,.,.,,,,,,,,. 0,895 h 


STATIONS 


NOMINAL COWL LEADING EDGE , , 34.664 

SPIKE TRANSLATION, 0,3069 

INLET THROAT,,,,,, 40,400 

COWL LEADING EOGE,.,.. 35,191 

NOZZLE SHROUD TRAILING EOGE, ,,,, 75.531 

NOZZLE PLUG TRAILING EDGE, 67,263 

STRUT LEADING EDGE,,.,.,,,,, 56,447 

STRUT TRAILING EDGE 65,04/ 

COMBUSTOR fXH,,,,, ,, 65,04/ 


(IN) 

INJECTORS 

fuel injectors 
station 

UN) 

1A 

40,400 

(IN) 

16 

41 ,292 

UN) 

ic 

44,300 

(IN) 

2 A 

48,767 

UK) 

2C 

46,250 

(IN) 

5 A 

54,057 

UN) 

3b 

56,242 

UN) 

ii 

44,792 


VALVE 

A 

a 

c 

E 


7U92 
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RAMJET PERFORMANCE 




SUMMARY REPORT 


P 

WIND T^EL 
O.OOo 7 « 5 , 99 <J 
0,000 0,601 
SPIKE TIP NS 
0.6OQ IS. 012 
0.600 16.186 
WIND jUnNEU 
O.OOo 7 “b ,999 
O.OOo 0,360 
SPIKE TIP ns 
0.600 18 , 012 ' 
0.600 16,335 

INLET THROAT 

60.600 318,619 

60.600 '15,136 
INLET UPNHSK 

60.600 316,819 

60.600 13.016 
INLET 0NNK3K 

60.600 125.283 

60,600 108,061 
COMBUSTOR 0 

«0,6lo 265,692 

60.610 15.167 

COMBUSTOR 0 

61,292 203,735 

«1.292 18.867 

COMBUSTOR 0 

61,302 213.666 

61,302 16.909 

COMBUSTOR 0 

61,36? 212,673 

61.367 19,181 

COMBUsTQP 0 

61.500 209,757 

61.500 20,673 

COMBUSTOR 0 

62,660 167,656 

62,660 29,559 

COMBUSTOR 0 

66,087 113,669 

66,087 53,102 

, COMBUSTOR ' 0 

66,310 112.813 

66,310 S6,7ai 
COMBUSTOR 0 

«6,0Oo lit. 672 
66,800 56.362 

COMBUSTOR 0 

66,802 ill. 697 
66.602 58,360 

COMBUSTOR 0 

66.250 105,653 

66.250 56,968 


T 

M 


GA^ A 

MOL" T 

SON V 

MACH 

V&L 

S 

*/A 

w A / aC 

MDMP 

0 

IVAC 

PHI 

1 7 AC 

3054 

0 5 

687, 6( 

8l3) 

1 #2920 

28,852 

2698 










9 

ti\ 9 

g 

»28,5C 

(1 1 

tot) 

1.3969 

88.051 

1005 

5.957 

5965 

1,034 

0.10693 

26,6b7 0,980b 

5097 

9,946 

) 89 , 8 



*054 

687, A( 

8lS) 

1*2918 

28,85) 

2608 











2901 

3 

665, 2< 

t) A 

791) 

1,2941 

28.851 

2576 

G,ao9 

1055 

2,090 

0,1 0o93 

26,857 0,980b 

4946 

U753 

18“. ) 



5054 

667, 6t 

8 i 3 ) 

1.2920 

28,852 

2608 











412 

y 

•30.0C 

A A 

99) 

1,3980 

28,85) 

997 

6,009 

5992 

1.834 

0.10303 

25,817 0,980b 

49]4 

9,593 

169.9 



3054 

U V 

667, A( 

8 1 3 ) 

1.2916 

28,851 

2bU8 











2987 

g 

667, 1( 

793) 

1,2940 

20.051 

2581 

0,391 

1 yt)9 

2 , o9 0 

0,10303 

25,877 0,9806 

4914 

1,616 

189,9 



2991 

0 2 
660, 1( 

790) 

1,2940 

20,051 

2582 











1«21 

221. 6( 
a 1 

351) 

1.3534 

20,851 

1020 

2,5?7 

4726 

1,866 

0.94010 

£6 , Bb7 0,1115 

4378 

69,053 

163,0 



2991 

v 3 

660 tit 

790) 

1.2940 

20,051 

2582 











1365 

207,ar 

A tl 

337) 

1 ,3567 

20,851 

1787 

2,600 

4002 

1.086 

0,85464 

26,857 1227 

4418 

63.704 

16“ ,5 



7 

2991 

668,1c 

790) 

1.2940 

20,051 

2582 











2091 

638, 1C 

765) 

1.2971 

26,051 

2542 

0,402 

1225 

1.950 

0,65464 

26,657 0,1227 

4418 

16.271 

16“ ,5 



0 

1 21 















2945 

670, 9C 

8J9) 

1.2967 

27,428 

2631 











1461 

220. 5( 

380) 

1.3525 

27,427 

1092 

2,486 

4705 

1.977 

0,94382 

26,967 0,1116 

4377 

69,012 

162,3 

0,1“ 

0.07 

9 

2 21 















2067 

673.9C 

830) 

1,3009 

26,192 

2661 











1601 

279, 6C 

039) 

1,3467 

26,192 

2023 

2.195 

4442 

2,060 

0,94941 

27,069 0,1)13 

4275 

65.535 

157.9 

0.27 

0.04 

10 

3 21 















2021 

673.8C 

816) 

1,3030 

26,146 

2644 











1553 

260. 0( 

“25) 

1.3496 

26,146 

1997 

2,223 

4439 

2.052 

0,94971 

27,069 0,1113 

4274 

6b. 515 

157,9 

0,27 

0,01 

U 

0 21 















2014 

673. S( 

«l“) 

1.3034 

26,139 

2641 











1557 

283, 1( 

026) 

1.349S 

26,139 

1999 

2,211 

4420 

2.051 

0.94972 

27,069 0.1113 

4265 

65.233 

157,6 

0,27 

0,00 

12 

5 3 















2024 

672, 6C 

8 1 7) 

1.3028 

26,152 

2645 











16J4 

295,. 8 ( 

003) 

1,3465 

26,152 

2032 

2,137 

4343 

2,055 

0,95082 

27,069 0,111) 

4240 

64.179 

156,9 

0,27 

0.01 

13 

6 4 
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RAHJM PERFORMANCE 


ENGINE PERFORMANCE 


inlet 


CALCULATfcO THRUST 1630, UtsF) 

MEASURED THRUST,.,.,.,.,.,.,..,,,,..,,,,, 1628 , U8F) 

CALCULATED SPECIFIC IMPULSE, , 2202. (.L8F-SEC/L0M) 

MEASURED SPECIFIC IMPULSE., 1995, (LBF-SEC/LBM) 

Calculated thrust coefficient 0.7183 

measured TMRU3.T COEFFICIENT,, 0,6391 


REGENERATIVt-CQOLEp engine PERFORMANCE 
CALCULATED 

STREAM THRUST,,,.,.,,,,,,,,,,,.,,, 7026, CLBF) 

net thrust,,,, 1925, ubf) 

SPECIFIC IMPULSE.,,,.. ,,,,,,,, 2359, (L0F-8EC/LBM) 

. THRUST COEFFICIENT.. 0.7SS6 


MOMENTUM And FORCFS 

INLET FRICTION DRAG,,, 119,2 (LfiF) 

INLET MOMENTUM CHANGE... -723.4 (LBF) 

CDMBUsTDR FRICTION DRAG.,.,.,,.,., 305,2 (LBF) 

COMBUsTOR STRUT DRAG 10,91 (LBF) 

COMBUSTOR MOMENTUM CHANGE, ,,,,,,, 1239, (LBF) 

NOZZLE FRICTION drag,,,,,,,,,,,,,,,,,,.,, 51,79 (LBF) 

NOZZLE STRUT ORAG 0,00 (LBF) 

NOZZLE MOMENTUM CHANGE. 1315, (LBF) 

NOZZLE PRESSURE INTEGRAL,.. 1367. (LBF) 

External friction drag..., o.ou (lbf) 

EXTERNAL PRESSURE INTEGRAL., 0, (LBF) 

TOTAL EXTERNAL DRAG, »1500, (LBF) 

TOTAL STRUT DRAG....,., 10,91 (LBF) 

CAVITY FORCE,,,,,,, •> 1262 , (LBF) 

CALCULATED LOAD CELL FORCE. -932, (LBF) 

MEASURED LOAD CELL FORCE,,,,,,.,,,,,.,,,, -1134, (LBF) 

FUEL VACUUM SPECIFIC IMPULSE 0.0. 0.0. -157,6, *119,9, 


ANGLE OF ATTACK , 0.000 (DEGREES) 

MASS F LOa RATIO,,,,.,,,,,,, 0,9606 
ADDITIVE Drag COEFFICIENT,..,,,.,,,,,,,.. 0.0009 
LIMITING PRESSURE RECOvfRV EFF 1 C 1 ENCY , , . . 0.1656 

DELTA PT2 6,1173 (PSI) 

TDJAL PRtSSURt RECOVER) » SUPERSONIC 0.4274 

TOTAL PRESSURE RECOVERY • SUBSONIC., 0,1679 

INLET PROCESS EFFICIENCY - SUPERSONIC..,. 0,9025 

INLET PROCESS EFF1C1EF C y - SUBSONIC 0,9060 

KINETIC ENERGY EFFICIENCY - SUPERSONIC... 0.93B9 

KINETIC ENERGY EFFICIENCY - SUBSONIC 0,8654 

ENTHALPY AT PO - SUPERSONIC -4,10 tbTU/LBM) 

ENTHALPY at PO • SUBSONIC...., 34,20 (BTU/LBM) 


COMBUSTOR 

FUEL-AIR RATIO,,,,,..,,,,,,,...,,.,,,,,,. 0,0304 
EQUIVALENCE RATIO, 1,035 

COMBUSTOR EFFICIENCY 1,000 

TOTAL PRESSURE RATIO,,,.,,,,,, 0,1445 

COMBUSTOR EFFECTIVENESS 0.8665 


INJECTOR DISCHARGE COEFFICIENTS 0,8361. 0.7074, 0,7952. 0.7054 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT » CS.,,. 0.9496 


NOZZLE COEFFICIENT - 0,6643 

PROCESS EFFICIENCY.,,, 0.6693 

KINETIC ENERGY EFFICIENCY. ■ 0,6666 


STATIONS 




FUEL INJECTORS 

nominal COWL LEADING edge 

, 34,084 

(IN) 

(IN) 

INJECTORS 

STATION 

SPIKE TRANSLATION, 

] 0 o 3069 

U 

40,400 

inlet throat 

\ 40 „UQO 

CIN) 

1 B 

4 l #292 

COWL LEADING edge 

t 35# 191 

<|N) 

ic 

44 #300 

NOZZLE SHHOUD TRAILING EDGE , 

• 73.531 

(IN) 
( IN) 

2A 

48 , /67 

NOZZLE PLUG TRAILING edge... 

• 67,263 

46,260 

STRUT LEADING EDGE 

. 56,44/ 

( IN) 

3A 


STRUT TRAILING EDGE 

• 65,047 

(IN) 

3b 

56,242 

C0MBU9TQR EXIT.. 

♦ 65.047 

CJN) 

4 

44,792 



Reading 65 


= 235.13 sec. 
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PAGE 1 


READING s 0065 BLOCK » 139 tImE b 235,133 MAC* 6.0 Pi a 746,249 Tr 

ramjet performance 


SUMMARY M E P i R T 



P T h GAMMA M C? L * f SOr.V MACH VFL S */A * A/AC t-ljMIM P IyAl PHI tTAC 

WIND TONNfcl 1 0 5 

0*00o /«8,249 3033 681, Of 8 0 6 ) 1,2927 28,852 2599 

0,000 0,397 414 -29, 6( tOO) 1,3989 26,851 999 5^969 5961 U831 0,10679 26,670 0,9624 5080 9,896 169,1 

SPIKE TIP ns 203 

O.oOo 18,000 3033 681, 0 { So*) 1,2925 26,851 2599 

0,600 la, 192 2961 e59,2( 7g5) 1,2946 2a, 651 2571 0,407 10*6 2.066 0.10679 26,8/0 0,9824 <4946 1,736 184.1 

*viM) TUNNEL 3 0 0 

0.000 746,249 3033 681, Ot 8fl6) 1,2927 28,852 2599 

0,000 0,379 409 -30. 9f <>B) 1,3960 28,851 992 6,015 5969 1.831 0.10336 26,008 0,9824 4920 9.586 169,2 

SPIKE TJP NS 400 

0,60o 18,000 3033 68 1 , 0 f 8 o 6 ) 1,2925 28,bbl 2599 

0,600 16,322 2967 660. 8{ 707) 1,2946 28,851 2573 0,391 1006 2,086 0,10336 26,008 0,9824 “920 1,616 189.2 

INLET- THROAT 5 0 2 

40.400 314,567 2971 663, 0( 7fl») 1,2946 28,851 2574 

40.400 15.169 1415 220, 3t 350) 1.35J7 2B,B5l 1B17 2.587 4701 1,865 0.94053 26,870 0,1115 4360 68,718 162,2 

INLET upNKSK 603 

40.400 314,567 297 1 662, Ot 708) 1.2946 28,851 2574 

40.400 13,040 1360 205, 8{ 33 S) 1,3570 28,651 1784 2,679 4778 1,685 0,85503 26,870 0,1227 4400 63.483 163.7 

INLET DNNRSK 704 

40.400 124,723 2971 662, 0( 70B) 1,2946 28,851 2574 

40.400 107.496 2871 632, H 7g9) 1,2977 28,85l 2534 0,483 1223 1.948 0,85503 26,870 0,1227 4400 16,255 163.7 

COMBUsTOR 0 6 1 21 

40.410 253.570 2920 665,7( 8 ) 8 ) 1,2977 27,176 2633 

40.410 15,189 146" 228, bt 384) 1.3526 27,176 1903 2.457 4677 1.992 0,94497 27.000 0,1116 4359 68,662 161,4 0.17 0,0/ 

COMBUsTOR 0 9 2 21 

41.29a 207,464 2642 666 , 9( 816 ) 1,3017 26,322 2644 

41.292 18,686 1575 274, 7( 429) 1,3480 26,322 2003 2.212 4430 2,047 0.94941 27,0b9 0,1113 4260 65,361 197,4 0,25 0,03 

COMBUSTOR 0 10 3 21 

“1.302 215.266 2809 666 , 9f 808 ) 1,3032 26.287 2631 

41,302 16,726 1539 275.lt 4i9) 1.J502 26.286 1983 2.233 4427 2.041 0.94970 27,069 0,1113 4259 65,3«4 15/. 3 0,25 0,00 

COMBUsTOR 0 U 4 2 1 

41.367 213,704 2803 666 , 6 C 806 ) 1,3035 26,281 2629 

41.367 18,983 1544 278, it 4g0) 1,3500 26.281 1986 2,220 4409 2, Out 0,94971 27.069 0,1113 4251 65.074 157.0 0.25 0,00 

COMBUsTOR 0 12 5 3 

41,500 207.006 2808 666, Ot 9o B ) 1,3032 26,289 2631 

«1.500 20.501 1592 269, 8( 434 ) 1,3475 26,288 2014 2,155 0339 2,044 0.95082 27,069 0,1111 4234 64,116 156.4 0,25 0,01 

COhBUsTOR 0 13. 6 3 

42.460 181.870 2855 660. 9( 8g2) 1,3008 26,354 2647 

42.460 22.571 1719 307, 2( 47 I) 1,3408 26,354 2065 2,017 4207 2.056 0,94188 27,069 0,1122 4188 61,581 154,7 0.25 0,06 

COMBUSTOR 0 14 7 6 

44.087 117,069 3725 649,otlO09) 1,2582 2/, 368 2916 

44.067 47,103 3070 424^9( 876 ) 1,2813 27,378 2673 1.253 3348 2,145 0,91011 27.0b9 0.1161 4218 47,360 155,8 0.25 0,84 

COMBUsTOR 0 15 6 3 

44.310 115,576 3771 647.0tll!>3) 1,2556 27,429 2929 

44.310 49,506 3155 4J4,0( 9 0 3) 1,2777 27.441 2703 1,206 3259 2,147 0.40806 27.069 0,1164 4218 45,993 155,8 0.25 0,88 

COMBUsTOR 0 16 9 4 

44.800 113.256 3&36 642.1H123) 1.2517 27,526 2945 

44.800 54,783 3301 455, 3t 948 ) l,27i3 27.539 2753 1,111 3057 2.150 0.90424 27.069 0,1169 4212 4c,96S lS5.b 0,25 0.96 

COMBUsTOR 0 17 10 2 

44.802 113,281 3835 642,1(1123) 1,2518 27,525 2945 

44.802 54,786 3300 455, 2t 9«8) 1.2714 27.538 2752 1,111 3056 2.150 0,90454 27.069 0,1168 4212 42,980 155, e 0,25 0,96 

COMBUsTOR 0 16 11 6 

46.250 106,721 3353 t>5» 1 . 1 ( 1 0 g <9 ) 1.2789 23.602 2993 

46.250 57.369 2920 468, 7f 9«2) 1,2935 23.804 2eo9 1,015 2850 2,358 0.66250 27.391 0,1240 4248 36,202 155,1 0,66 0,30 
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READING a 006b 01.OCK a 130 TIi-E = 235.1 33 MAC" 6,u PI s 7"6,2«9 T1 e i((33,b 



P 

7 

H 

GAMMA 

holm 

8QnV 

MACH 

VEL 

5 

h/k 


A/AC 

ht/HT* 

(4 

me 

PHI 

ETAC 

CORbUsTOR 

0 

19 

1.2 a 
















66,260 

106,690 

3355 

"51 ,0( 1 1 C 0 J 

1 ,2788 

23 

.606 

2994 












46.200 

578,567 

2923 

"8H,o( 9"3) 

1,2933 

23 

• 607 

2010 

1,01" 

2850 

2.350 

0.6618/ 

C7.391 

0,1241 

4250 

36. WO 

155,2 

0,66 

0,31 

CO»-eUsToP 

0 

30 

13 " 
















47.510 

103.602 

36t>0 

638. L ( l2o6) 

1.2030 

24 

• 146 

3085 












47,310 

59.260 

3251 

479.7(1056) 

1.2775 

24 

.155 

2924 

0,963 

2815 

2.379 

0.60213 

27*391 

0,1333 

4421 

35.096 

1*1.4 

0.66 

0,43 

CORBi's'tijA 

0 

HI 

1" 3 
















47.327 

103.337 

3672 

(>37 .9 ( 1 2 1 1 ) 

1,2023 

24 

.162 

3000 












47.527 

59.365 

3265 

«80.0( iOfcl) 

1.2768 

24 

.169 

2929 

0,900 

2812 

2.300 

0 , 799"5 

27,391 

0.1330 

4426 

34,931 

161.6 

0.66 

0,JM 

COM0USTOR 

0 

22 

15 « 
















46.Ho 

99.906 

3956 

62". U( I3i0) 

1 .2"02 

24 

.460 

3164 












48.Ho 

55.900 

3516 

453.1(1147) 

1.2630 

24 

.504 

3003 

0,988 

2967 

2,397 

0,7"7"8 

27*391 

0*1431 

4574 

34,460 

167.0 

0*66 

0,5b 

COMBUST 0® 

0 

23 

lb b 
















48,767 

99,764 

3595 

638 .8 ( 1 3fl8 ) 

1,2078 

21 

• 766 

3227 












48.767 

45,0b4 

3060 

R13. 3(1091) 

1.2B65 

21 

• 762 

2999 

1.120 

3359 

2,565 

0,69667 

27.694 

0*1552 

4663 

36,372 

169,1 

1,04 

0,33 

COMBUSTOR 

0 

24 

17 2 
















"8.777 

94.715 

3596 

638.7 ( l3o") 

1,2677 

HI 

.750 

322ft 












46.777 

44*91u 

3060 

412.2(1091) 

1.2805 

HI 

• 764 

2999 

1.128 

3366 

2*505 

0.69577 

27*694 

0.1554 

4605 

36*400 

169,2 

1*04 

0,33 

COMBUsTOR 

0 

25 

18 " 
















49.307 

*3* 153 

3650 

633,6(1332) 

1,264" 

21 

.025 

3246 












49.307 

36.762 

2992 

353,0(1062) 

1.2878 

21 

.633 

2962 

1 .205 

37"8 

2.590 

0,65071 

27,694 

0*1662 

4791 

37.902 

173,0 

1.04 

0,35 

COMBUSTOR 

0 

26 

19 5 
















50.717 

89,723 

3999 

62l.9(l<lt5) 

t,2«"6 

22 

♦ 179 

3340 












50,717 

$1*331 

$262 

299,10162) 

1,2731 

22 

* HO 1 

3049 

1.318 

"019 

H. 616 

0.55458 

27,694 

0,1950 

5024 

34,635 

181,4 

1*04 

0,45 

COMBUSTOR 

0 

27 

20 " 
















52,817 

76,973 

4209 

607,0(1547) 

1.2305 

22 

,422 

3309 












52.817 

22,500 

3200 

191,8(1160) 

1,2686 

22 

• 465 

3035 

1,502 

#558 

2.633 

0,45455 

27,694 

0,2379 

5294 

32.196 

191,2 

1*04 

0*53 

COMBUSTOR 

0 

26 

21 3 
















53,317 

79,601 

4173 

603,9(1533) 

1,2328 

22 

.393 

3360 












53,317 

20,112 

3164 

158,0(1 U8) 

1.273" 

22 

• 433 

2986 

1.561 

"72" 

2,630 

0.43597 

27.694 

0,2460 

5344 

32.005 

193.0 

1.04 

0,52 

COMBUSTOR 

0 

29 

22 " 
















54,067 

77.927 

4214 

599,4(1549) 

1,2298 

22 

,445 

3366 












54.067 

16,411 

3156 

130.7(111") 

1.2728 

22 

.491 

2901 

1,625 

"6"3 

2*b34 

0,41096 

27*694 

0*2631 

5409 

30,930 

195.3 

1*04 

0,53 

COMBUsTOR 

0 

30 

23 ■ 3 
















54,827 

77,091 

4226 

595,1(1553) 

1,2288 

22 

*466 

3390 












54.827 

16,607 

3110 

101,1(1095) 

1,2742 

22 

• 515 

2958 

1.681 

"972 

2*634 

0.38862 

27.694 

0*2762 

5469 

30,027 

197,5 

1*04 

0,54 

COM0U$TOR 

0 

31 

24 0 
















55,76o ’ 

74.959 

4276 

590.3(1573) 

1.2251 

22 

*520 

3400 












55.760 

15,344 

3120 

75.7(1098) 

1.2729 

22 

• 584 

2957 

1,710 

5075 

2.639 

0,36470 

27,694 

0,2965 

5533 

26*762 

1.99,0 

1*04 

0,56 

COMBUSTOR 

0 

32 

25 5 
















56.252 

56,040 

4716 

588,1(1748) 

1,1870 

22 

*994 

3400 












56,252 

14,636 

3742 

6o,7U337) 

1.2366 

23 

*180 

3151 

1,590 

5009 

2.678 

0.29366 

27*694 

0,3679 

5691 

22,075 

205,5 

1.04 

0,72 

COMBUsTOR 

0 

33 

26 5 
















56,307 

69,126 

4295 

507 ,9 ( lSflO ) 

1,2229 

22 

.553 

3403 












56.30? 

11*029 

297b 

"♦OdOflO) 

1.2776 

22 

• 616 

2891 

1.809 

5405 

2.646 

0,29308 

27,694 

0 ,3609 

5695 

24.618 

205.6 

1*04 

0,57 

COMBUSTOR 

0 

34 

27 3 







, 









56.447 

66,925 

4302 

587.3(1583) 

1 ,222" 

22 

.562 

3404 












56.447 

10,928 

2979 

0,9(1040) 

1.277" 

22 

• 626 

2692 

1.873 

5"17 

2.647 

0.29093 

27,694 

0*3717 

5703 

24,490 

205.9 

1*04 

0.57 

COMBUsTOR 

0 

35 

28 21 
















56.527 

51,319 

5149 

586 »9( 1 9 g 1 ) 

1,1494 

23 

.430 

3543 












S6.S27 

14.241 

44J9 

72,5(16 0 2) 

1,168" 

23 

.933 

3275 

1.5"9 

507" 

2.693 

0,29424 

27,694 

0,3675 

5706 

23.200 

206,1 

1*04 

1,00 

COMBUsTOR 

0 

36 

29 21 
















56.807 

51.501 

5146 

585.8(1981) 

1,1"95 

23 

,440 

3543 












tO 56,607 

13.637 

4399 

59,7(159") 

1.1695 

23 

.944 

3268 

1.570 

5131 

2.093 

0,29337 

27,694 

0,3666 

5723 

23,393 

206,6 

1,04 

1,00 

CO COMBUgTOR 

0 

37 

30 21 
















t-J 57,U3j 

51.366 

5147 

5B«,9(i9jO) 

1,1"95 

23 

.441 

3542 












57,033 

13,183 

4371 

" 2.1(1582) 

1.1708 

23 

.950 

3259 

1,599 

52)2 

2.b93 

0.29266 

27,694 

0,3*95 

5733 

23.703 

207.0 

1.04 

1.00 


RAGE 2 
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REAPING = 

006b 1 

KLOpK 

= 139 rm 

= 23^ . 133 MACH 6,0 PT 


P 


h 

GAKh A 

hOL^r 

SONV fsAt H 

CG^eUgTOR 

0 

38 

31 Si 




57,7*7 

*9,929 

5UO 

502 »p( 1 9 1 7 j 

l.l«93 

?3.A41 

3540 

57.7*7 

U *006 

u261 

•U.9(l5aS) 

1,1(53 

23.996 

3229 1.669 

COMBUSTOR 

0 

39 

32 21 




58,777 

39.503 

5106 

570,7(1903; 

1.1474 

23,413 

3527 

58*777 

b. 887 

U030 

•149,4tl4j8) 

1.1605 

24.060 

3145 1.919 

co^austoR 

0 

40 

33 2j 




60.787 

53.927 

5141 

573,0(l <? l7) 

1.1503 

23.U64 

3540 

00.7*7 

17.175 

4436 

1U, 1(1031) 

1,1667 

23.907 

3299 1.4b7 

COhBU8TO« 

0 

41 

34 21 




62,207 

54.664 

5138 

ste.ea^ib) 

1,1506 

23.472 

3539 

*2.207 

16.219 

4440 

ei.a( ioj n 

1.1690 

23.934 

3284 1.50b 

CQHBUglUS 

0 

42 

35 20b 




6a.67i 

51.619 

5122 

560. 1(1909) 

1.1504 

23.475 

3533 

64 ,67 i 

19.44* 

4565 

163.20665) 

1.1633 

23.661 

3326 1,340 

CO^BUSTOH 

0 

43 

3b 200 




65,047 

47.777 

5111 

558,60604) 

1.1497 

23*467 

3528 

65.0*7 

20.262 

4625 

207.60691) 

1.1602 

23.615 

3347 1,252 

CO^SUsTOR 

REGEN 

44 

37 3 




65.047 

07.777 

5186 

637.209 3 9) 

1.1472 

23.356 

3559 

65.047 

17.978 

4644 

232,00700) 

1.1572 

23.774 

3353 1.343 

nozzle A e 


45 

38 b 




87.283 

47 i 777 

5111 

550,60860) 

1,1497 

23.467 

3526 

87.283 

1.346 

2926 

”641, 5< 990) 

1.2648 

24*196 

2757 2.810 

NOZZLE PO 

46 

39 5 




07.283 

47.777 

bill 

556,60060) 

1.1497 

23.467 

3526 

87.203 

0.397 

2246 

"099, 7C 732) 

1.2057 

24.197 

2437 3.50b 

nozzle A2 

REGEN 

47 

40 5 




87,283 

47.777 

5U8 

637,20939) 

1,1472 

23.358 

3559 

87.283 

W395 

3064 

»5B7.0O0«4) 

1,2603 

24.195 

2817 2.779 

nozzle p Q 

REGEN 

48 

41 5 




87,263 

47.777 

siae 

637,20939) 

1.1472 

23.358 

3559 

87.203 

0.397 

2343 

*064,7 C 767) 

1.2624 

24,197 

2464 3.469 

r ICTIvS COMU'ISTR 

63 

bi 0 




65,047 314,567 

5335 

556,60995) 

1,1660 

23.707 

3613 

65,047 

0.397 

1431* 

'1180, OC 4<|U) 

1.3257 

24*197 

1974 4,735 

FKTIvt NOZZLE 

69 

62 0 




87.283 

32,142 

5035 

534,00872) 

1.1472 

23.446 

3500 

87.283 

1.611 

3262 

»50(, 00123) 

1.251$ 

24,192 

2897 2,492 


7«6.2“9 Tl a S03i p 5 


VEl 

6 


* 

A/AC 

HU* 1C 

0 

I V At 

PHI 

fcTAC 

5452 

2,695 

0,28612 

27.69*1 

4.3(53 

5758 

24.410 

20/ ,9 

1.04 

1,0 0 

6036 

2.714 

0,26628 

27.694 

0.3/77 

57b5 

26,654 

206,2 

1.04 

1.00 

4618 

2,68/ 

0.29o?b 

27.694 

0.365U 

57u4 

22.135 

c 0 / , <3 

1,04 

i.Ou 

4940 

2.665 

0,30424 

27,694 

0.3553 

5729 

23,362 

206.9 

1.04 

1.00 

4457 

2,686 

0 .28842 

27,694 

0,3744 

5703 

19,976 

205.9 

1.04 

1.00 

U\9Q 

2,694 

0.26813 

27,694 

0.4032 

5700 

17,462 

205,8 

1,04 

1,00 

4502 

2.709 

0.26813 

27,694 

0,4033 

5732 

10,762 

207,0 

1.04 

1,00 

7749 

2,694 

0.05582 

27,694 

1.9371 

7330 

6,722 

265,0 

1.04 

1*00 

8542 

2.694 

0,02363 

27,694 

4.5763 

7018 

3,137 

262,3 

1.04 

1,00 

7827 

2.709 

0,05582 

27,694 

1.9371 

7429 

6,709 

268.3 

1.04 

1,00 

8669 

2,709 

0.02301 

27,694 

4,6986 

7940 

3.100 

266.7 

1,04 

1,00 

9349 

2.535 

0,04063 

27,694 

2.6615 

6318 

5.902 

300,3 

1.04 

1.00 

7217 

2.723 

0,0bb82 

27,694 

1.9371 

7012 

6,261 

253.2 

1,04 

1,00 


PAGfc 3 



RtADtNG = 0065 BLOCK v 139 Til'* * 25 5,133 MACn 6*0 PT s 7^6 





XAB$ 


P»18 


P-OH 



6 

96lE. 

.01 

1.070E 
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02 

3*293£*03 

3 

,2568*02 

6, 

5052 

01 

2.993E 

00 

4 

« 30 IE 

02 

3,3376-03 

3 

,1958*02 

6, 

5096 

01 

3.112E-01 

4 

♦ 3048 

02 

3,4192*03 

3 

.2bo8*02 

6* 

5298 

01 

1.619E 

00 

4 

♦ 320E 

02 

3,4 178*03 

3 

,257E*02 

6. 

69gE 

01 

1. 32 IE 

01 

4 

• 452E 

02 

3 , 358£*03 

2 

,3168*02 

6. 

7**8 

01 

4.694E 

00 

4 

,4998 

02 

3 ,3408*03 

d 

t Obb£*02 

6. 

B39E 

01 

4.823E 

00 

4 


02 

3,2878*03 

1 

.5368*02 

6, 

91U 

01 

3.B12E 

00 

4 

• S85E 

02 

3»2«58*Q3 

1 

,2048-02 

c* 

97 2 E 

01 

2,8816 

00 

4 

♦ 614E 

02 

3,2218*03 

1 

• 14U8-02 

7. 

0678 

01 

3,779£ 

GO 

4 

.6528 

02 

3, 1575-03 

8 

,1798*03 

7* 

Uoe 

01 

1.4396 

00 

4 

*666£ 

02 

3# 1 37fc*o3 

7 

♦313E-03 

7* 

2638 

01 

4.6Q6E 

00 

4 

♦ 7138 

02 

3,1078*03 

6 

•3298*03 

7. 

2788 

01 

4.0496- 

0 1 

4 

• 717E 

02 

3,1058*03 

b 

•2032*03 

7 © 

3538 

01 

1.987E 

00 

4 

• 7368 

oz 

3,1 028*03 

6 

o 3438*03 

7. 

3538 

01 

3,B22E*03 

4 

• 736E 

02 

3,1 028*03 

b 

„344E*03 

7. 

46 6 E 

01 

1.271E 

00 

4 

,749E 

02 

3,1118*03 

b 

.9598*03 

7# 

7 7 1 E 

01 

2*79 1£ 

00 

4 

*7?7E 

02 

3,1 4b£«0 3 

9 

,1908*03 

a* 

16jE 

01 

3©029£ 

00 

4 

♦ 807E 

02 

3,0858*03 

7 

,2048*03 

6, 

4<i 2 E 

01 

1.328E 

00 

4 

• 8218 

02 

3 « Oi9t* 0 3 

5 

, 9b98* 03 

B. 

728fc 

01 

6.5758* 

01 

a 

.8278 

‘0 2 

3,1388*03 

1 

,0068.02 

6. 

7288 

01 

0,000 


4 

.8278 

02 

3, 1388*03 

1 

,0072*02 
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RAMJET PERFORMANCE 


ENGINE P|»FUHMAMCt 


INLET 


CALCULATED THRUST,,,, 1928, CLBF) 

MEASURED THRUST......,.,. 19/0, (LBF) 

CALCULATED SPECIFIC IMPULSE, 2339, (LBF-8EC/LBM) 

MEASURED SPECIFIC IMPULSE,,, ,,,, 2390, UBF-8EC/LBM) 

CALCULATED thrust COEFFICIENT,,,,, 0.7606 

MfcASURFD thrust COEFFICIENT,,, 1,7/72 


RFGENERATIVE-COOLEO ENGINE PERFORMANCE 
, CALCULATED 

STREAM THRUST 7099, UbF) 

NET ThRuST,, 2015, (UbF) 

SPECIFIC IMPULSE* ...... 2999, (LBF-8EC/LBH) 

THPU8T COEFFICIENT 0,7999 


MOMENTUM A N D FORCES 

INLET FRICTION DRAG,,.,,,, 119,3 (LUF) 

INLET MOMENTUM CHANGE,,.,, ,,,,,,. -729,3 CLBF) 

COMBUSTOR FRICTION DRAG,..,.,,, 310,8 (L0F) 

COMBUSTOR STRUT DRAG 10,93 (LbF) 

COMBUgTOR MOMENTUM CHANGE,,,.,.,,,,,,,,,, 1390, (LBF) 

NOZZLE FRICTION DRAG, 52,64 (LBF) 

NUZZLE STRUT DRAG, 0,00 (LBF) 

NOZZLE MOMENTUM CHANGE.,,,,,,,,.,.,,,,,,, 1312, (LBF) 

NOZZLE PRESSURE INTEGRAL..,,,, ,,,, 1365, (LBF) 

EXTERNAL FRICTION DRAG,.,,,,,,,,,,., 0.00 (LBF) 

EXTERNAL PRESSURE INTEGRAL, 0, (LBF) 

total external orag,,,,,. - isso, clbf) 

TOTAL STRUT DRAG,, ,,,,,,,, 10,93 (LBF) 

CAVITY FORCE..,.,,,., -124S, (LBF) 

CALCULATED LOAD CELL FORCE -660, (LBF) 

MEASURED LOAD CELL FORCE ................ . -838. (LBF) 

FUEL VACUUM SPECIFIC IMPULSE 0.0, 0,0. -157,8. -119,4. 


STATIONS 

NOMINAL CURL LEADING EDGE,.,.,,,., 3«.B84 (JN) 

SPIkE TRANSLATION,, 0,3069 (IN) 
INLET THROAT,, 40,400 (IN) 

cowl leading edge,,,,.,,,, 35.191 ui») 

NOZZLE SHHOUO TRAILING EDGE,, 73,531 (IN) 

NOZZLE PLUG TRAILING EDGE,,,,,,.,,,,,.,,. 67,283 (IN) 

STRUT LEADING EDGE,, 56.447 (IN) 

STRUT TRAILING EDGE.,.,,.,,,,.,,,,,,,,,,. 65.04/ (JN) 

COMBUSTOR EXIT.. ..... ......... . 65.047 (IN) 


ANGLE OF a t f a Ci\ 0,000 (DEGREES) 

MASS FLOW RATIO. ................ 0.9829 

ADDITIVE Drag COEFFICIENT 0,0008 

LIMITING PRESSURE kFCOvERY EF FlClEhC f . , , , 0.1648 

DFLIA PT2 0,1172 (PSD 

T T T al PRESSURE RtCQVtRY « SURE hSOMC . . . . . 4.9215 
TOTAL PRESSURE RECOVERY - SUBSONIC, , ..... 0.1671 
INLET PROCESS EFFICIENCY - SUPERSONIC,,,. 0,9015 
INLET PROCESS EFFICIENCY - SUBSONIC,,.,.. 0,9060 
KINETIC ENERGY EFFICIENCY - SUPEnSON'iC. . . 0.9365 
KINETIC ENERGY EFFICIENCY - SUBSONIC,.,,, 0,8656 

ENTHALPY AT PO - SUPERSONIC -5.00 CfcsTU/LbF) 

ENTHALPY AT PO - SUBSONIC........ 32.61 (BTU/LBM) 


COMBUST OR 

FUEL-AIR Ratio,,,,,,,,,.,,,,, 0,0307 

EQUIVALENCE RATIO.., 1,045 

COMBUSTOR EFFICIENCY,,,,,,, ,,,,,,,,, 1,000 

TOTAL PRESSURE RATIO,,, 0.1519 

COMBUSTOR EFFECTIVENESS 0,8739 


INJECTOR DISCHARGE COEFFICIENTS 0,8426. 0,6750? 0,7967. 0 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT • CS.... 0,9555 


NOZZLE COEFFICIENT . CT, , . * 0,6716 

PROCESS EFFICIENCY 0.6676 

KINETIC ENERGY EFFICIENCY.,..,..,.,.,,... 0,9005 


INJECTORS 

FUEL injectors 
STATION 

VALVE 

1 A 

40,400 

A 

IB 

41,292 

B 

1C 

44.300 


aA 

48,767 

C 

2C 

46,250 

fc 

3A 

54,057 


J0 

56,242 


k 

44,792 
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PamjEt 

Performance 






IPO 

to 






s n 

r ►« A 

P V 

R F P 

1 P T 






® p 

T 

H 


A 

y 

S^NV 

MACH 

<EL 

S 

'/A 

w 

A/Ae 

PO*TM 

c 

IV AC PMl ETAC 

NIKC tU^EL 

i 

0 5 














0,000 709.709' 

3010 

673*8 C 

799) 

1.2933 

28.860 

2590 








w 


0,000 0,395' 

aop 

■30# V( 

98) 

1,3968 

26.859 

493 

5,902 

5936 

1.829 

0,10709 

27,007 

0,9046 

5004 

9*083 

100,3 

SPIKE TIP NS 

2 

0 4 














O.bOp 18,137 

3010 

673, *f 

7?9) 

1.2932 

20.059 

2590 










O.hOp 16,352 

?oao 

652 . bt 

779) 

1 ,2964 

?b.e59 

2561 

0,403 

loM 

2.005 

0.10709 

27,007 

^ ,9646 

u 969 

1,716 

l«o,7 

WJSD TUNNEL 

3 

0 0 














0,000 709, 709 

30 JO 

673. ftC 

7p9) 

1*2433 

28,860 

2590 










0.0Q0 0.382 

405 

*3i. er 

9») 

1,3960 

28,659 

986 

6,015 

5942 

1.029 fc 

0.10U63 

26,305 

0,9846 

4969 

9.662 

180.3 

SPIKR TIP NS 

u 

0 0 














O.oOo 18,137 

3010 

b73. er 

799) 

1,2932 

20.059 

2590 










0,60o 16,004 

29aa 

653.7C 

TrO) 

1.2953 

26,059 

2563 

A, 391 

1003 

2,085 

0, 10UM 

20,385 

0,9646 

4969 

1,631 

160,3 

INLET THROAT 

5 

0 4 














OO.OOo 300,338 

am 

6b2.ec 

Te9) 

1,2945 

20,039 

2575 










«O.OOo 16,379 

1090 

239 .9 C 

3*9) 

1,3494 

28,059 

1861 

2,472 

4600 

1.093 

0.90050 

27,007 

0,1116 

4330 

67,523 

160.3 

INLET OPNSSK 

6 

0 3 














OO.OOo 300.338 

am 

662.eC 

7fl9) 

1,2945 

28,859 

2575 










40,400 14,058 

1432 

224.6C 

35") 

1.3527 

26,659 

1027 

2.564 

4603 

1.093 

0.05880 

27,007 

0.1228 

4373 

62.490 

101.9 

INLET ONNRSK 

7 

0 4 














40,40o 123,419 

am 

662 , ft C 

7e9) 

1,2945 

26,059 

2575 










40,400 105,720 

2&70 

631, 7C 

758) 

1.2977 

28.659 

2533 

0.493 

124ft 

1.949 

0.05008 

27,007 

0.1220 

4373 

16.659 

101, 9 

COt'BU$TO« 0 

a 

1 4 














40, 4 1 o 279,681 

am 

662, ec 

»«•») 

1,2945 

28,859 

2575 










40.410 16,399 

1491 

240, 3C 

3t0) 

1,3493 

28,059 

1062 

2.470 

4598 

1.893 

0,90003 

27,007 

0,Jlt6 

4329 

67,404 

ifcO.3 

COPBUsTOR 0 

9 

2 4 














41.298 223.365 

5965 

660, 1( 

7e8) 

1 .2947 

28,859 

2572 










41,29? 18,950 

1634 

278 ,6 C 

4 0 8) 

1.3417 

28,659 

1943 

2,248 

4369 

1.908 

0 ,90636 

27,007 

0,1114 

4208 

64.259 

155.0 

COPBUsTOR 0 

10 

3 4 














41.36J 219,836 

39 64 

659 ,9 f 

7sfe) 

1,294ft 

26.859 

2571 










41.363 19,166 

IMS 

281. 6( 

«lD 

1.341? 

26.859 

1949 

















2.232 

4351 

1.909 

0 ,90083 

27,007 

0.1114 

4199 

64,0?2 

155,5 

COMBUSTOR 0 

il 

4 4 














41,500 212,566 

2962 

659 f 3( 

785) 

1.2940 

28,059 

2571 





‘ 





41.500 19,628 

1668 

207. ec 

Rl7) 

1,3401 

26,059 

1962 

2,197 

4312 

1.911 

0 .90701 

27,007 

0.1113 

4179 

63,498 

ISO, 7 

CQP8U5TOR 0 

12 

5 5 














42,46o 107,501 

2948 

654 ,9 f 

7fi 1) 

1*2953 

28,059 

2565 










42.46c 21.036 

1742 

308,1c 

«37) 

1.3366 

26,659 

2003 

2,060 

4166 

1.918 

0,93920 

27,007 

0,1123 

4102 

60,606 

151,9 

COMBUSTOR 0 

13 

6 4 














44,083 177,132 

2918 

645. 9C 

7?2) 

1.2962 

26.859 

2553 










44,003 20.441 

1735 

306, 1 C 

«3S) 

1.3369 

28,859 

1999 

2,062 

4123 

1.919 

0,907)3 

27,007 

0.1 162 

4070 

50.126 

150,7 

COPBUsTOR 0 

14 

7 4 














44.310 176,084 

29J3 

644, 6C 

7?1) 

1,2963 

20,059 

2551 










U4,31o 20,434 

1735 

306. OC 

935) 

1,3370 

26,059 

1999 

2.059 

4116 

1.919 

0,90503 

27.007 

0,1165 

4064 

57.914 

150,5 

COMBUSTOR 0 

15 

6 4 














44.798 172,630 

2904 

641, 9C 

7s8j 

1,2966 

20,659 

2547 










44,798 20,618 

1739 

307.2C 

Ojb) 

I, 336ft 

28,b59 

2001 

2*045 

4093 

1.919 

0,90189 

27,007 

0,1169 

4050 

57.364 

150,0 

COPfiUsToR 0 

16 

9 4 














44,800 172,806 

290tt 

641.9C 

7fc8) 

1,2966 

26,059 

2547 










44,800 20.S12 

1739 

307.1C 

Uj6) 

1.3360 

26,059 

2001 

2,045 

4093 

1.919 

0,90170 

27,007 

0,1169 

4050 

57.353 

150.0 

COPBUgTOR 0 

17 

10 4 














«6,26n 157,095 

2081 

634 ,0 ( 

7* l > 

1,2973 

28,659 

2537 










46,260 19.611 

1743 

3ne,3f 

O3A) 

1,3366 

28.059 

2C03 

2,016 

40«2 

1.923 

0,00930 

27,007 

0,124 1 

4016 

53*352 

198.7 

COPeUsTOR 0 

18 

11 4 














47.310 145.506 

2065 

63n t i c 

7?7) 

1,2970 

26,859 

253 1 








* 


47.310 10.287 

1730 

306, b{ 

■93b) 

1.3360 

26.659 

200 1 

2.M0 

4022 

1.927 

0.79091 

27.007 

0,1334 

4001 

49,401 

106.1 
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P 

T 
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&a«*a 

MCL*T 

&OKV 

^ACH 

VEl 

S 

-/A 

* 

A/AC 

WQM* 

1? 

I V AC ''HI ETAC 

CO^dUsTOR 

0 

19 

12 U 














“7,323 

143.346 

2865 

o3U,0f 

757) 

1,2976 

28,859 

2531 










“7,323 

U#?53 

1737 

306.7C 

430) 

1,3368 

28,859 

2uon 

2,01! 

4022 

1 ,927 

0, /89?4 

27.0VI7 

^ , 1 3 5 15 

Aftl/ 1 

44,333 

140.1 

COMBUstOff 

0 

20 

O 5 












“8„ 1 to 

157.781 

2854 

626, 7( 

7 

l , 2°82 

23,359 

2526 










«e,iio 

16.767 

1716 

30! .of 

4^0 ) 

1,3378 

26.859 

1 “fld 

2,n30 

4037 

1.929 

0,73657 

27,007 

0,1432 

4004 

66,213 

148.2 

CO^fet ST0 D 

n 

21 

14 a 













“6,773 

132.503 

2846 

624, c< 

751) 

1.2984 

26.659 

2523 










“6.773 

*4,882 

1675 

289.9C 

4j9) 

1,3397 

26.659 

i R66 

2,080 

4090 

1.931 

0,67651 

27,007 

0 , 1 554 

4026 

43.130 

14 9,* 

com’gToR 

0 

22 

15 3 












“9,303 

130.167 

2840 

622,4f 

7*9) 

1 .2986 

28,859 

2520 










“9.303 

ti.419 

1636 

2™,3C 

4(l9j 

1.3416 

28.859 

|R“5 

2.131 

4144 

1.932 

0.63457 

27.007 

0,1662 

4049 

46,062 

149.9 

ro^PUsTos 

0 

23 

16 5 














50.713 

121.900 

2826 

6 1 6 , 3 C 

745) 

1,2991 

28,659 

2515 










50.713 

10.6S4 

1560 

258 , 6 ( 

30B) 

1.3455 

2d,a59 

1902 

2,230 

424* 

1.935 

0.54083 

27,007 

o , 1 950 

4092 

35,646 

151 .5 

CO^BUsTyfl 

0 

24 

l 7 












52.813 

110.705 

2 8 09 

613.2 t 

740) 

1,2996 

28,659 

2508 










52.613 

8.106 

J46t 

237.5C 

3fe7) 

1 .3499 

26.859 

1856 

2.337 

4336 

1.940 

0.44327 

27,007 

0,2379 

4133 

29,867 

153.0 

rope'isToR 

0 

25 

18 4 














53.313 

109,330 

2805 

612. U 

73^) 

1,2997 

28,859 

2506 










53,313 

7,619 

1«60 

231.9C 

3^1) 

1.351) 

28,859 

181*3 

2,38b 

4362 

1.940 

0,425*5* 

27,007 

0,2480 

4 J 45 

26.817 

153.5 

COMBUsTOft 

0 

26 

19 4 














56.06s 

107, 049 

2800 

610, 6C 

73S) 

1.2999 

28,859 

2500 










56.063 

6,996 

1432 

224.8C 

3g4) 

1.3527 

28.859 

1827 

2,405 

4394 

1.94* 

0.40077 

27,007 

0,2631 

4160 

27,365 

1S4.0 

COKeUfiTOR 

0 

27 

20 4 













56.823 

1 04,422 

2795 

609 

73*) 

1,3000 

28,859 

2502 










50,823 

6.476 

1410 

218«9( 

343) 

1.3539 

28,859 

1810 

2,436 

4 419 

1.942 

0.37898 

27,007 

0,2782 

4171 

26,026 

154.4 

CORtJUsTOR 

0 

28 

21 5 













S5.76o 

100.968 

2790 

607, 6f 

735) 

1,3002 

28,859 

2500 > 









55.76(1 

5.953 

1389 

213.3C 

343) 

1,3552 

28.859 

1801 

2,067 

4492 

1.944 

0.35556 

27.007 

0,2966 

4181 

24,546 

154,8 

COP0U8TO9 

0 

29 

22 4 












56.296 

87.347 

2786 

607, OC 

734) 

1.3003 

28.859 

2499 










56.29s 

4.589 

1346 

202 . it 

33 n 

1 .3578 

28.859 

1775 

2,536 

4501 

1.954 

0.28657 

27,007 

0,3679 

«2tl 

20.045 

155.9 

COMeUstOR 

0 

30 

23 5 














56.303 

87.261 

2786 

606.9C 

7*4) 

l ,3003 

28.859 

2499 









* 

56.303 

4,573 

1345 

201. 6( 

331) 

1,3579 

28,859 

1774 

2.536 

4502 

1 ,95« 

0.285 81 

27,007 

0,3689 

4211 

19,997 

155.9 

COPBUgTO'R 

0 

31 

24 5 









56,993 

66,938 

2787 

606.7C 

7 3 4j 

1,3003 

28,859 

2499 










56.993 

4,526 

1343 

201.2C 

330) 

1,3580 

28.859 

1772 

8,503 

4505 

1.954 

0,28371 

27.007 

0,3717 

4212 

19,862 

156,0 

copeustoR 

0 

32 

25 4 










56.523 

86.112 

2787 

606.6C 

7j4) 

1,3003 

28,859 

2499 










56,523 

9,575 

1341 

200. 6C 

330) 

1.3561 

?e,B59 

1772 

2,56“ 

4506 

1.953 

0.28704 

27,007 

0,3673 

4213 

20,101 

156.0 

CORBU9T0R 

0 

33 

26 5 











56.803 

68.266 

2766 

606. 3( 

733) 

1,3003 

26,859 

2498 










56.e03 

4,541 

1337 

199, 6C 

329) 

1.3583 

28.859 

*769 

2.50R 

4510 

1,953 

0,28594 

27,007 

0,3686 

4214 

20,040 

156.1 

COHBUstOP 

0 

34 

27 4 









57,029 

88.472 

2785 

606, 0( 

733) 

1,3004 

28,859 

2498 










57.029 

4.520 

1335 

1 9 9 0 1 ( 


1,3585 

28.859 

1767 

2,553 

4513 

1.952 

0.28545 

27,007 

0.3694 

4216 

20.018 

156,1 

COP8U9T0R 

0 

35 

29 4 









57,753 

88.227 

2782 

605.lt 

732) 

1,3005 

26,859 

2496 










57.753 

4,410 

1325 

196, 6t 

3<?6) 

1.3591 

28.859 

1762 

2.567 

9521 

1.952 

0.28097 

27 , 0 0 7 

0,3753 

4219 

19,74* 

156,2 

combustor 

0 

36 

29 3 









56.773 

88*483 

2778 

604, Of 

73D 

1,3006 

28,859 

2495 










56.773 

4.351 

1317 

1 94 , 6( 

3?4) 

1.3595 

26.659 

1757 

2.5/6 

4526 

1.952 

0.27916 

27, 007 

0.3777 

4220 

19.637 

156.3 

rot-et'sTOP 

C 

37 

30 5 










60.703 

89,516 

2772 

60 2 , 3 ( 

7?9) 

1,3008 

26.659 

2492 










60.783 

4,555 

1326 

196.9C 

326) 

1.3590 

26.659 

1762 











2,556 aSOU 1.950 0,28090 27,007 0,3650 


0206 20,221 155.8 
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CO- COB0ll S T[.t( g 11 3| 5 

®* 62,20j 9(> * 222 2769 601, St 

<=> 62,203 4. 726’ 1335 199.K 

C&M0IJ8TP9 0 39 32 5 

64,667' 82,920 2763 599, 5f 

64,667 4.557*1348 202, 6f 

COBgligTOR 0 . 4 0 " 33 3 

65.04s 76,765 2-7'6? S'99,2C 

65.043 4,24b 1350 203, H 

NOZZLE 4£ 41 34 3 

87.27? 76.765*2762 599.2C 

87.279 0,384 697 38. 9( 

N0ZZ1.F p 0 42 35 3 

87.279 76,765 2762 599, 2( 

87.279 0.395 703 40,3( 

FICTIvP C0BBU8TP 62 5S 0 

65,0«3 280,338 2762 599, 2( 

65.04j 0.395 406 #12, 2( 

FICIXVE N 0Z2L£ 63 56 0 

87.279 194,614 2734 590, 9( 

87.279 0,246 466 .17. It 


TIME a 177, Ou- h*CH 6,0 »T s 74 9 

CAMMA hOL^T 60NV MACH VEX 

7a8) 1,3009 28.859 2491 

528) 1,3585 26.859 1768 2,53B 4486 

7?7) 1.3011 2B.859 2489 

332) 1.3577 28,859 1776 2.5»V 4456 

7?6) 1,3011 26,659 2488 

332) 1,3576 28,859 1777 2,508 <iu52 

728) 1,3-611 28,859 2488 

l6«) 1,3945 28.659 129« 4,091 5295 

728) 1,3011 28.859 2488 

170) 1,3943 28.859 l?99 4,070 5288 

726) 1,3011 20,859 2488 

1 1 7) 1,3991 2B.859 1083 5,109 5531 

7l«) 1,3020 28,859 2476 

1 1 2 J 1,3991 28,859 1060 S,?06 5516 


749 TT c 3010.1 

8 -/A * A/AC ‘W'T’M 

1.949 Q,29b73 27.007 0,3553 “196 

1,955 0,28126 27,007 0.5749 4178 

1.960 0.26146 27.0U7 0,4072 “176 

1.960 0,05443 27.007 1,9371 4635 

1.960 0,05540 27,007 1,4005 «63! 

1,871 0,08387 27,007 1.2S72 4770 

1.B93 0,05443 27.007 1,9371 4752 


PAGf 3 

6 I V AC PHI 67 AC 
20,687 155,4 
19,479 154,7 
18.092 15“,6 

4.479 i7 1 ,6 

4.560 171,5 
7.209 176.6 
4,666 176,0 
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01.286 165,554 

2790 

6«W9< 

79") 

1,3028 

20,577 

2607 












01.296 15.674 

15*0 

266. 8£ 

"2D 

1.3481 

26,577 

1986 

2. >02 

4332 

2.044 

0,95410 

27,23? 

0,1114 

4114 

64,239 

151.1 

0,22 

0,04 

COPBHgTOR 0 

10 

3 21 















01.296 172. eas 

2750 

64J.9C 

762) 

1.3007 

26.535 

2593 












01.296 15.710 

1522 

267. 3( 

0,0) 

1,3507 

26,535 

1962 

2.206 

4330 

2.036 

0,95441 

27,232 

0,1114 

4113 

64,219 

151,0 

0.22 

o.ni 

COVBUsTOR 0 

11 

a 21 















"1.361 171,563 

2703 

6<U. 7( 

78°) 

1.3050 

26.529 

2590 












01,36i 15.905 

1526 

270 . «< 

"1 D 

1.3505 

26.529 

1965 

2,193 

4310 

2.036 

0.95447 

27,232 

0,1114 

4103 

63,932 

150,7 

0,22 

0,00 

conbustop 0 

12 

5 21 











01.500 167,679 

2701 

661 , 2 f 

7fl0) 

1,3051 

26,526 

2589 












Oi,50o . 16,920 

1558 

279. 9( 

"20) 

1.3089 

26,526 

1905 

2,143 

4253 

2.030 

0*95504 

27,232 

0,1113 

4082 

63,1U 

149,9 

0,22 

0,00 

COMBUSTOR 0 

13 

6 21 














02,460 >36,666 

2729 

637 ,5f 

7765 

1.3055 

26.528 

2504 












"2.460 13.509 

1503 

275,b( 

4,6) 

1,3096 

26.526 

1976 

2.154 

4255 

2.052 

0,94631 

27,232 

0.M24 

3992 

62.563 

146.6 

0,22 

0,00 

COMBUSTOR 0 

10 

7 21 









* 




OO.OPi 130,750 

2705 

629. Of 

768) 

1.306a 

26.530 

2573 












OO.OSj 25,303 

1800 

350, 2( 

0<ll) 

1,3377 

26,530 

2124 

1.758 

3734 

2.050 

0,91426 

?7.?32 

0, f 163 

3916 

53,057 

143,0 

0.22 

0,00 

CONBUsTOR 0 

15 

8 3 













00.310 131.206 

2? 1 5 

627.6C 

771) 

1,3056 

26.546 

2577 












OO.Jlo 26,723 

1 800 

358,7 £ 

5fl") 

1.3358 

26.545 

2148 

1.708 

3667 

2.053 

0,91292 

27.23? 

0,1165 

3901 

52.032 

143,3 

0,22 

0.02 

CQPBUsTOR 0 

16 

9 3 










"0.79fe 121.129 

2770 

624. SC 

7fl9) 

1,302ft 

26.618 

2598 












00.796 29,650 

1976 

376, 7£ 

5fl3) 

1.3299 

26,610 

2216 

1.509 

3521 

2.064 

0,90908 

27.232 

0.U70 

3068 

49.738 

142.0 

0.22 

0,00 

COKBU3TOR 0 

17 

io 2 
















00,80© 121,016 

2775 

624, 4f 

7ft") 

1,3026 

?6 . 6 1 9 

2599 












OO.fiOo 29.674 

1979 

376.9C 

5o“) 

1.3298 

26.619 

2217 

1.587 

3519 

2.064 

0,90888 

27.232 

0,1170 

3068 

49,700 

142,0 

0.22 

0,06 

COPBUgTOP 0 

18 

U 3 










06,260 115,174 

27ai 

614, 9f 

773) 

) ,300ft 

26.594 

2576 












06,26o 26.966 

1916 

365. SC 

.saS) 

1.3325 

26.594 

2185 

1 *617 

3532 

2.062 

0,65612 

27.232 

0,12 «2 

3848 

46,990 

141,3 

0,22 

0,06 



307 


REACTMS a 0069 PL.0CK b 95 Tlf'E a 198,404 rACH 6,0 PT - ft >H.V50 TT = 2935.6 
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p T H fJAPM* «CL«T 80NV nilH VFL 

C0^PI'S T C° 0 19 12 a 

4f«3l0 110,973 2802 o08,)( 7<»6) 1.30C9 26,701 £605 

87.310 26,057 1963 i«7,3f 5j8) 1.3296 26,701 2208 1,639 36tg 

COPBUsTOB 0 20 13 2 

87.321 110,219 2606 600, It 790) 1,3007 26,706 2607 

87.321 25,125 1969 387. fct 5a0> 1.3293 26,706 2207 1 ,636 3610 

COWsTOH 0 21 l<i a 

88,11(1 99,683 2995 603. 3f «?5) 1.2910 26,926 2673 

80.310 26,175 2190 3«9,2f 6 fl 4) 1,3180 26,926 2310 f,54« J566 

COPBUSTOP 0 22 15 8 

88.771 102,611 2921 599, 7f Sj2) 1,2951 26,857 2686 

8fi.77l 20,696 1990 311, If 5fl6) 1,3266 26,858 2215 1,716 JBOO 

COPflUsTOB 0 23 16 3 

89.301 106,199 2859 596, 9( 8)3) 1,2970 26,800 2628 

89.301 17.208 1087 2BJ,3( 5p2) 1,3330 26,800 2137 1,053 3961 

CQPBU9TOR 0 28 17 8 

50,711 95.351 2975 590, 5( B U B) 1,2922 26,987 2663 

50.71J 18,587 1905 257, 1( Sjfl J 1,3292 26,987 2162 1.890 8085 

COPBUgTOP C 25 16 5 

52, fill 118,176 2769 503, Of 70S) '1,3018 26,789 2588 

52.811 6,837 1858 10b,O( 309) 1,3522 26.789 J9J8 2,331 8662 

COPBUgTOR 0 26 19 a 

53.311 123,700 2708 581. «( 7fc6) 1,3082 26,686 2563 

53,311 7.317 1338 169. 7( 356) 1,3596 26,686 1881 2.466 8539 

COPBUSTQR 0 27 20 8 

58.061 108,961 2766 379, J( 790) 1,3005 26,780 2593 

56.061 7,808 1«J8 170, U 303) 1,3530 26,780 1900 2,361 6525 

COPBUgTOP 0 20 21 6 

56,821 96,927 2869 577,30 8i3) 1,2966 26,876 2623 

58.021 7,500 1580 170.70 8j2) 1,3865 26,077 1956 2.303 4510 

TOPBUsTOP 0 29 22 3 

55.760 97,613 2053 575,00 S t ® J 1.2972 26,867 2617 

55.760 6,682 1602 l57,lf 395) 1,3498 26.867 1928 2.377 8573 

COMBUgTOR 0 30 23 8 

56.286 63,986 3089 S73»9f 6*9) 1,2881 27,088 2685 

56.286 6,259 1?22 162, 7f 8*2) 1,3358 27,065 2055 2,206 «S36 

C0PBU8TQP 0 31 28 6 

56.301 108, S06 2719 573.80 7 7 0) 1.3033 26,720 2S60 

56,301 8.212 1200 120,10 3iB) 1,3672 26.728 1750 2,722 0760 

CQP0U0TOP 0 32 25 2 ‘ 

36,401 108, 982 2718 573.Sc 770) 1,3033 26,727 2567 

56,081 8.151 1197 110,50 Si 6) 1,3676 26,726 1705 2,73« 6772 

COP0U0TOP 0 33 26 21 

56.521 88.196 3597 573,3fl0 3 7) 1.2598 27,720 2850 

56.521 6.019 2315 155.70 632 ) 1.3057 27,732 2328 1,960 057i 

COPBUgTOP 0 38 27 21 

56.801 83,962 3595 $72, 6(10*6) 1.2595 27,720 2850 

56.801 5,775 2294 189,80 626) 1,5066 27,732 2310 1,985 8603 

CCM6U0TOP 0 35 20 21 

57.027 83.853 SS9fl 572.U(tfli6) 1.2595 27.720 2809 

57.027 5.629 228) 105, 4 < 6j2) 1,3070 27,732 2312 1 ,999 8622 

COPBUsTOR 0 36 29 21 

57,75) 82,067 3590 571,l(i6 3 5) 1,2596 27,720 £000 

57.751 5.160 2284 138, 2f ft j 1 3 1.3083 27,732 2290 ?,038 8 bib 

COPflUsTOP 0 37 30 21 

S«»77i 82,355 3566 569.5(i0 3 3) 1,2590 27,720 2886 

50.771 8,912 222) 127,2( 6o0) 1,309) 27,732 2283 2,060 470U 


S <v/A * i/AC PUPTM G lyAC Phi £TAC 

2.072 C. 79670 27,232 0.133a 391a U8.731 103,7 0.22 0,15 

2.073 0.79616 27,232 0,1335 3915 00.666 103.0 0.22 0,15 

2.095 0.70252 27,232 0.1072 3978^ «1,1«9 106,1 0,22 0,38 

2.066 0.60417 27,232 0.1554 8080 40,399 108.3 0.22 0.28 

2.079 0.639B6 27,232 0,1662 4005 39.391 150,0 0.2? 0,23 

2.095 0.58538 27,232 0,1950 6106 36,619 153,7 0,22 0,36 

2,065 0.84b97 27,232 0.2379 8291 36,997 157.6 0,22 0,19 

2.053 0,42070 27,232 O,?40O 8307 30,2«2 150,2 0.22 0,14 

2.069 0.000)1 27.232 0.2631 0329 20,617 159,0 0,22 0.22 

2.008 0,38215 27.232 0,2702 4352 26.786 159,8 0.22 0,30 

2,082 0,35880 27,232 0,2966 8370 25,076 160,8 0,22 0,29 

2,122 0,2669) 27,232 0.J660 4029 20,366 162.6 0,22 0,«7 

2,063 0.28815 27,232 0,3690 843) 21,335 162,7 0,22 0,17 

2,063 0.28600 27,232 0,3717 4034 21,214 162,6 0.22 0,17 

2,101 0.28920 27,232 0,3675 4636 20,550 162,9 0.22 1,00 

2.161 0.28832 27,232 0,3668 8881 20,623 163,1 0.22 1,00 

2.161 0,28780 27,23? 0,3693 8085 20,680 163.2 0,22 1,00 

2,182 0 . ?8S3 1 27, ?32 0,3753 4454 2C,5«7 163,5 0,22 1,00 

2.103 0.?«1S1 27,232 0,3777 4057 20,581 163,7 0,22 1,00 
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1 

s 

0069 

^LOCK 
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e 198,604 “ACH 6 t l 
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* 746, 

,750 
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- 


P 

T 

8 

G A PA 

kol*t 

snuv 

MACH 

vel 

5 

K/A 

* 

A/AC 

c onju$to* 

0 

36 

31 ?1 







- 



*0.7*1 


22,008 

3577 

567 ,2 ( 1 O 3 O) 

l , 2563 

27.7)6 

260) 







*>0.7*1 


1.575 

l*Vi 

5J.2C 53") 

l.Siaa 

27 . 73 1 

2160 

2.348 

5072 

2.229 

0,29151 

27,252 

0,^650 

CQVeUsTOH 

0 

39 

32 21 










02.201 


02,581 

3575 

565.7(j0 3 0) 

t .2603 

27.721 

2043 







62.201 


'4,890 

2209 

123.01 60 O) 

1 ,3096 

27.732 

2277 

2.066 

4704 

2.181 

0. 29920 

27,252 

0 ,3553 

co^ausToB 

0 

40 

35 21 










64, 665 


05,598 

3565 

562.1?in 2 6) 

J .2609 

27.721 

2839 







6 m . 66 5 


6.7J9 

2«M 

20c, 9{ 6fl3) 

1.2994 

27.732 

2404 

) .753 

4216 

2.175 

0,2*361 

27. ?3? 

r,57 <J9 

GOI-BUsTOB 

0 

41 

30 200 










O5.0«l 


02.205 

3563 

561. 6f lO?6) 

l,2*0« 

27.721 

2636 







65.001 


10.056 

2629 

253, If 7?8) 

1, .2940 

27.732 

2470 

1.590 

3920 

2.101 

0,26367 

27.23? 

0,(1 032 

COPBUsTQP 

RFGE6 

a^ 

35 3 





. 





65.00 1 


02.295 

3«01 

608, 5fi | 0 3) 

1.2500 

27.7)0 

2920 







65.00 1 


9,950 

2795 

30b, 0( 7g0 ) 

l .2889 

27,731 

2542 

1,624 

4120 

2,204 

0,26367 

27,232 

0.4032 

NOZZLE 

A£ 


«3 

36 a 










87.277 


02,295 

3563 

5bi,6(l0i8) 

1.26P8 

27 • 7? 1 

2836 







87,277 


0.716 

1371 

-120, 2( 357 ) 

t.3406 

27.732 

1621 

3,200 

5041 

2.101 

0,05469 

27,252 

t.4371 

nozzle . 

PO 


44 

37 0 










*7.277- 


"2.295 

3563 

561,60018) 

1.2608 

27.721 

2830 







87.277 


0,3fii 

1163 

-177, 1( 3oO) 

1.3617 

27.732 

1685 

3,600 

6000 

2.1PI 

0,03596 

27,232 

2.9566 

NOZZI.E 

AE 

: REGE6 

HS 

38 a 










87,277 


"2.295 

3601 

646,50103) 

1.2500 

£7,710 

£920 







87,277 


0.769 

1515 

•79, 9( 397) 

1 .340 1 

27.732 

1900 

3,160 

6029 

2.204 

0.05469 

27.232 

1.9371 

NOZZLE 

PO 

REGEN 

46 

39 a 










87.277 


02,295 

3601 

606,5011)3) 

1 .2500 

27.710 

2920 







87.277 


0.383 

1266 

-109,1 ( SjS) 

1.3551 

27.732 

1754 

3.597 

6310 

2.204 

0,03426 

27,232 

3,1014 

FICTIvf 

COM0U3TW 

66 

59 0 










65,001 

250,444 

3567 

561 , 6 ( 102 ?) 

1 ,2640 

27,726 

2844 







65.001 


0.383 

709 

-296, at ISO) 

1.3067 

27.732 

1328 

4,934 

65S2 

2.051 

0,06356 

27.232 

1.6727 

FIClIvE 

^072LE 

67 

60 0 










87.277 


28.107 

3533 

S51, 400)6) 

1.2611 

27.721 

2027 


' 





87.277 


0,876 

1565 

- 60 , If a t 7) 

1.3362 

27.732 

1949 

2,039 

5531 

2.207 

0,05489 

27.232 

1 .9371 


POPTH 

ti 

IV AC 

PHI 

£TAC 

i4(J(j 0 

?2.9t»l 

163.0 

0,22 

t.oo 

4427 

21.674 

102.6 

0,2? 

1,00 

4 4 0 7 

U.5*2 

161.0 

0.22 

t ,00 

4405 

16,046 

161,8 

0,22 

1.00 

4521 

lo,914 

166,0 

0,22 

1,00 

5300 

4 , 9? 2 

194,6 

0,22 

1,00 

5436 

3.390 

199,6 

0.22* 

1.00 

5404 

.5,143 

201.4 

0.22 

1.00 

5645 

3.362 

207.3 

0.22 

1,00 

S7 J 0 

6.472 

209.7 

0,22 

1,00 
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**Rs 


Pole 


F-pp 


pn* 


raox 


U® I B 



0 fcj 


CiviALL 

o.Tl'/PSO 

8»l('/PT0 

P-08/PSC 

P-OP/PTO 


6,9AjE. 

► M 

1 ,neoe 

00 

0.080 


«,a„ d05£- 

-01 

UtOOO 


ft.000 


0 

, uOO 


2.470E-0? 

2.8176 

OO 

1 .44P6-03 

C ,000 


0.000 


KB36E 

01 

l.oeof 

00 

0.000 


.3,5 9Se 

01 

0,000 


O.90P 


0 

,000 


1|630& 

0 ? 

4.8I n 

00 

1.4436-43 

0,000 


0,000 


3i07oE 

01 

2.2956 

00 

0.006 


• W72*fc 

02 

o,ouo 


0.000 


0 

,000 


5.0S3E 

02 

5,9 f»6F 

OC 

3,f>65£»03 

OtOOO 


o.cion 


3.50*1: 

oi 

3.9U6E 

00 

o.oop 


"3.750* 

02 

0,000 


0.000 


c 

,000 


6,*0<1E 

02 

1 ,0?98 

OJ 

5 »37 8£*>C3 

0 • 0 1* 0 


0.000 


3.51ft£ 

01 

3 o960£ 

00 

5. 6606 

fi 0 

-0.39 26 

02 

0,000 


0.000 


0 

,000 



0? 

1.4J5E 

ot 

5,3896-03 

ic<i76E 

01 

7. 6596-03 


3. SUE 

01 

s.pfcie 

00 

5.626F 

on 


02 

0,000 


0,000 


0 

,000 


6,8 51E 

02 

1,»13E 

01 

S.390E-03 

l.f<67F 

01 

7.614E-03 


3.55sf 

01 

0 . 0 1 st 

00 

3,5568 

00 

<» 0 # 41 8 n t 

02 

0,o<'0 


0.000 


0 

.000 


7,217fc 

i'2 

1.44/P 

01 

S.3fe?t”03 

9.i27SE 

00 

4.7496-03 


3.565? 

01 

3 « 971 £ 

00 

1.8508 

00 


02 

»2,26JE 

02 

a?.2b3E 

02 

0 

,000 


7.522E 

02 

1 .0*6F 

01 

5.3036*03 

tt.aast 

00 

2,47 J E.03 


3,606? 

01 

3.940E 

00 

2 , 75 IP 

00 

•A„7aat 

02 

o2,29)E 

02 

•2,291 6 

02 

0 

,0CQ 


7.736E 

02 

1.0P8F 

01 

5, 2636-03 

7.17a? 

00 

3 .674E-0J 


3.6 UBZ 

01 

“,2596 

00 

4.5S9F 

00 

-4.903E 

02 


02 

• S« J47E 

02 

0 

.000 


0,17flg 

02 

1 ,11 IE 

01 

6 . 6806-03 

1,1B9E 

01 

6.0896-03 


3.7 OjE 

01 

4.380E 

00 

6,8428 

00 

-5 • 1 6 9 E 

02 

*2*S76E 

02 

-2.421E 

02 

-I 

>550E 

01 

0.733E 

02 

1.1466 

01 

5,8506-03 

U794E 

ot 

9,1386-03 


3 . 73 1 £ 

01 

«.230E 

00 

8.1S7F 

Oo 

-5.303E 

02 

• 2,6t>S£ 

02 

•6.464E 

02 

-2 

,043F 

01 

9 , 056E 

02 

U10JE 

01 

5.6496-03 

4.1 22E 

01 

1 ,0876-02 


3 i 8O3E 

01 

3 « 8706 

00 

8.005P 

Of) 

• 5 ,56<*h 

02 


02 

•2.5746 

0? 

»3 

> 195F 

Ot 

9,oa?E 

02 

1 ,049£ 

01 

5.169E-03 

E.OBaF 

ot 

1 .0696.02 


3.633^ 

01 

5,42«E 

QO 

7.9506 

00 

.5 « 6fc5£ 

02 

•2,992? 

02 

•2.624E 

02 

«3 

.6736 

01 

1*016£ 

03 

1 ,4158 

01 

7.344E-03 

E.07aE 

01 

1 ,0626-08 


3.07SE 

01 

7.5886 

00 

1.4576 

01 

-5,78<JE 

02 

-3,137F 

02 

-2.703E 

02 

wti 

,336F 

ot 

t ,065£ 

0 3 

1.979E 

01 

1 » 0 13E-03 

3.«01E 

01 

1,9466-02 


3.66o^ 

01 

7.8506 

00 

1.537F 

01 

.S;78BE 

02 

-3,15SE 

02 

-2.714E 

02 

mti 

,4168. 

01 

1 .07 1C 

03 

2.0486 

01 

1 ,0486-02 

a. oioe 

01 

2.0536-02 


3.9o t e 

01 

8.93"E 

00 

1 .562E 

Ot 

.5 t 79 1 E 

02 

-3,233? 

02 

•2.7586 

02 

«4 

,7458 

01 

1 ,095£ 

03 

2.3298. 

01 

1.1936-02 

a.o7aF 

01 

2.086E-02 


3 • 93 1 E 

01 

1.3326 

01 

1 ,5976 

01 

«5,6a2E 

02 

-3,3a9E 

02 

•2.8286 

02 

-5 

.2166 

01 

1.129E 

03 

3.4746 

n 

1,7796-02 

ti,ibn 

01 

2 , 134E-02 


3.95oE 

01 

1.6076 

01 

1.163F 

01 

•5.92UE 

02 

-3 1^20? 

02 

•2.875E 

02 

*5 

,5«9E 

01 

1 . 1 5 1 £ 

03 

4.193E 

01 

2,1476.03 

3,03aE 

01 

1.554E-02 


3.96flF 

01 

1.6966 

01 

4.7256 

Ofl 

•6, lfldfe 

02 

-3,552£ 

02 

-2.9S5E 

02 

“5 

,9696 

01 

l,Ufr£ 

03 

4 ,4236 

01 

3,3636-03 

1.232E 

01 

6,3116-03 


a.OOo? 

01 

1.76“E 

01 

4.5326 

00 

«*,339t 

02 

»3,&aoF 

02 

•3.013E 

02 

*6 

.2686 

01 

t,?10E 

03 

4,5756 

u 

3.343E-03 

1.1S2E 

ot 

6,0536-03 

© © 

«.0«o£ 

01 

2 , 08 1 E 

01 

4.1456 
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6«50<iE 

01 

2.S77E 

00 

3.8866 

02 

2.877E-03 

1 * 960 £. 02 

6i50*F 

.01 

2.0796b 

'01 

3,6862 

Op 

2,9356-03 

i>,0*5E-02 

6.520E 

01 

1.2886 

00 

3.9016 

02 

2.932E-03 

2.00SE-02 

6.69*iE 

01 

9.759E 

00 

3,9996 

n 2 

2,0176*03 

1 ♦ 366Ef»02 

6,76^ 

01 

2,9216 

00 

4.0266 

02 

2.7236-03 

9.430E-03 

6,6 3 6 £ 

01 

2.669E 

00 

4.0556 

02 

2,6546*03 

7* J67E-03 

6,91 0 E 

01 

2.218E 

00 

4,0776 

0? 

2,6476-03 

7tl«J€*03 

6 » 97 1 E 

01 

1.855E 

00 

4, 09bF 

o? 

2,6426-03 

7.073E*03 

7»06fcE 

01 

2.7796 

00 

4.1236 

°2 

2.625E-03 

6 . 63 0£. 0 3 

7.10<?F 

01 

t,1996 

00 

4.135F 

o? 

2.609E-03 

6.202E.03 

7,26 2 t 

01 

3,7776 

00 

4.1T3F 

op 

2.555E-03 

A*9t3E»03 

7i27 7 E 

01 

3 ■ 1 89g»o 1 

4,1766 

02 

2,5516-03 

<U855E«03 

7.35 2 E 

01 

i.5o«e 

00 

4.1916 

Op 

2,5296-03 

4,467e*03 

7*35 2 fT 

01 

2.7836003 

4*l9lf 

0? 

2,5296-03 

4o466E«03 

7,<J05E 

01 

0.346c. 

>01 

4.200F 

02 

2.487E-03 

3 o 80 1E»03 

7»77 0 F 

01 

1.4666 

00 

4.H14F 

o? 

2.4726-03 

3.7SIE-03 

8,i6aE 

01 

1.6986 

00 

4.2316 

02 

2.5026*03 

4«5*BF»03 

e*a«i(p 

01 

9,2936. 

>01 

4,2416 

o? 

2.4766.03 

4 • 2?7E*0i 

6.727F 

01 

3.074E* 

-01 

4,2456 

02 

2.483E-03 

<* . b2SEi>03 

a,7?ee 

01 

o.oon 


4.2451? 

,o? 

2,483t»03 

4 , 62bf.n3 
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PAMJfT PERFORMANCE 


t»«GlNf P^RpHRMANCF 




CALCUl 4 TFi) THRUST..,..,,.,,,. 

MEAS'lflFD THRUST.... 

CALCUlATFO SPECIFIC IMPULSE,, 

MEASURED SPECIFIC impulse,,,, 

CALCUi ATEO THRUST COFFFICIEmt 
v E*SUrED FHRUST COEFFICIENT.. 


92, (L8F) 

•75, CLEF) 

513. (I.RF*SEr/LpK) 
-«16. UtlF-SEC/lriP) 
0.0371 
«,P30i 


RERENFRATTVE.COOLF.D pMGI.“E PERFORMANCE 


C*l CH lAtFD 

STBEAk THRUST 

M ET ThPUST,,,, 

SPECIFIC IMPULSE.......,..,,.,, 

thrust coefficient 


5295, (L8F) 

270, (LflF) 

1500, UBP«8EC/L8F) 
0,1066 


ANGIE OF ATTACK 0,000 

MASS FLO* RATIO,, 0.9896 

AnclTIVE DRAG COEFFICIENT 0,0000 

limiting pressure recovery efficiency,,,, o.isb* 

TFLTA PTE 0.1207 

total PRESS’SRF RFCCVERY • si PF.RSt» ir,,,,. 0.345? 
TOTAL PRESSURE RECOVERY . SUSSC K 1C. 0.1*10 
INLFT PROCESS EFFJCTENLY . SUPERSONIC, , . . 0.8659 

INLFT PROCESS EFFICIENCY . SUflSOMC 0.9037 

KINETIC ENERGY FFFIrlFrvCY « SUPFhSQNjr , , . 0.9341 

KTNF.TIC ENERGY EFFICIENCY - SleSC»>IC 0,6895 

£ k T W ALPY AT Pn - SUPERSONIC,,,, .3.59 

ENTHALPY AT PO - SUPSOMC..... 27.02 


MOMENTUM AnD FORCES 


INLET FRICTION DRAG. ! , 


•1 111,2 

(tap) 

INLET MOMENTUM CHANCE, ,, 


»• *785*3 

(L6F) 

COMBUSTOR friction drag 


t* 277,4 

( tBF) 

CO^BUsTOR STRUT ORAGg,, 


9 * 6,26 

( tBF) 

cpMeusTOR momentum change,.... 


i* 166, 

U8F) 

(L8P) 

(LBF) 

NTJZZLe FRICTION ORAG. ......... 


” 35,&3 

HQZZiE STRUT ORAG 6IIM#lill .; t 


«• 0,00 

NOZZLE MOMENTUM change..,..... 

* 

ii 7 12, 

(L6P) 

(16F) 

(LBF) 

(L8F) 

(LBF) 

(LAP) 

nozzle PRESSURE INTEGRAL....,- 

* 

•• 74% 

external FRICTION drag 


, , 0,00 

EXTEPnU PRESSURE INTEGRAL,, 


M 0, 

TOTAL EXTERNAL ORAG.. 

fjtOllf II 

,* -1078, 

TOTAL 3TPUT DRAG,,.,,.,....., 


at 6*26 

CAVITY FORCE ; 

.1 a . 

,, *1180. 

(tBF) 

CALCULATED LOAD CELL FORCE,,,. 



»t *2165, 

(LBF) 

MEASURED LOAD CELL FORCE.. 


•• *2332, 

(LBF) 

FUFL VACUUM SPECIFIC IMPULSE 

0,0, 

0,0* 


combustor 


FUEL. AIR RATIO 0,0066 

EOUIVALENCE RATIO 0,224 

C0F8U8T0R EFFICIENCY,, 1,000 

TOTAL PRESSURE RAtln., 0 ,1637 

COPRUSTOR EFFECTIVENESS,,,,,, 0,6136 


INJECTOR DISCHARGE COEFFICIENTS 0,8321, 0,7006, 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT . Cg,,,, 0,9654 


NOZZLE CCFFFICiFNT . CT,.,, 0,9062 

PROCESS EFFICIENCY,.,,, 0,6868 

KTNFTIC ENERGY EFFICIENCY... 0,9242 


STATIONS 




FUE1 INJECTORS 

nominal C0I“L LEADING EDGE, . rr , ........ 

•a, 3U f 88« 

(IN) 

UN) 

(IN) 

(IN) 

INJECTORS 

u 

<17 AT IOK 

SPIKE TRANSLATION , .... , 

... 0,3009 

00,400 

COWL leading EDGE, 

m 40,400 
35,185 

18 
1 f 

41,206 

Ull <1 a ft 

WOZZLe 3HK0U0 TRAILING EDGE,* . . aafff 

IM 73.525 

( 1*0 

1 w 

2 A 
2C 

h m | js y u 

48,761 

NOZZLE PLUG TRAILING EDGE ' 

87,277 

4 6 ? s; n 

STRUT LEADING EDGE 

,,, 56,441 

C IN) 

3A 

*• n • c u v 
t; n ac < 

STRUT TRAILING EDGE. 

... 65.041 

(IN) 

38 

Li 511, 

COMBUSTOR EXIT., 

... 65,041 

(IN) 

0 

jOicJO 

44,766 


( DEGREES) 

(PSD 

TBTU/LfiP) 

C6TU/LBP) 
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CO 




K-> 




»£> 




P 

T 

h 


*1*0 T'JNNfct 

i 

0 5 


0.000 '/4V.999 

30ba 

607, 3( 

3)2) 

O.OOq 0,“03 

419 

»26,5( 

1 n 1 ) 

SPIKF TjP l»S 

2 

0 3 


0,60o IB. 062 

30*4 

607 ,31 

Bt?) 

0.600 10.222 

2961 

664,9( 

7 qn 

WJ*C TUNNEL 

3 

0 0 


0,000 749,999 

305^ 

687. M 

Bt 2) 

O.OOo 0,381 

4J2 

«S0,1 f 

99 ) 

SPIKF TIP *3 

4 

0 0 


0 . 6 0 0 16,062 

3A5* 

607, 3( 

8i?) 

0.600 16,381 

2967 

666, 9( 

703) 

INLET THROAT 

5 

0 a 


40.400 295,930 

2969 

667, 4( 

7q3) 

40.400 15,900 

1466 

233,7 C 

3*3) 

TnIET UpMlSK 

6 

0 3 


40,400 295. 93B 

2964 

667, 4( 

7q3) 

00,400 13,666 

l«09 

210.71 

3o6) 

INLET PnNRSK 

7 

0 4 


60,40o 124,508 

2969 

667,41! 

793) 

40,600 106,960 

2B67 

636. bt 

7*3) 

C0KBI/9T0R 0 

6 

1 21 


40,410 246,355 

2949 

669, 5( 

8 1 4 ) 

40,41o 12,075 

1427 

219, U 

308) 

COMBUSTOR 0 

9 

2 21 


41,20a 180,376 

2800 

672. 2( 

834) 

41, 26a 15,079 

1 S72 

269,71 

425) 

CC^BUsTOR 0 

10 

3 21 


41,29(1 196.794 

2840 

672. 2( 

8l2) 

41.29a 15,913 

1530 

270,2 ( 

4*3) 

COK0U8TOR 0 

n 

4 8l 


41,359 195,673 

2034 

6Tl,9( 

010) 

41.359 16,137 

1534 

273, U 

4i4) 

CO^BUsTOR 0 

12 

5 21 


«l.50o 191,586 

2831 

671, 3( 

8o9) 

41.500 . 17,503 

1575 

205. 4( 

436 ) 

COKBUgrOR 0 

13 

6 81 


42.46o 172,889 

2815 

666, 2( 

8 0 4) 

42.46o 19.066 

1642 

304, Bt 

4^5) 

COKBUsTOR 0 

U 

7 u 


44,079 119,565 

3403 

654, ■}( 

9*3) 

44,079 39,367 

26S5 

409, 0( 

7*5) 

CQPBltgTOR 0 

IS 

6 3 


44.3tO 117,560 

3438 

652.2( 

994) 

44,310 “0,925 

2721 

415,71 

765) 

CCKBUsTOP 0 

16 

9 3 


44,79a 113,040 

3493 

647. 3f IO 1 O 1 

U„. 79a 44,188 

2838 

429,7 ( 

80 l> 

COK 8 U 3 TOR 0 

17 

10 2 


44,000 113,788 

3493 

047 ■ 2 ( 1 0 1 0) 

44.000 44,229 

2839 

430,01 

60 U 

ro^ausToR 0 

10 

1 1 6 


46.250 106, 393 

3150 

646.71 

979) 

46.250 41,057 

254 3 

434.91 

770 
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£ tf 

M * A 

P V 

V * j 

e 0 0 T 

IU*v A 

MCvn 

bflNV 

hACH 

VEL 

5 

*/A 

1,2920 

1,3969 

20,060 

86.059 

?6P7 

1005 

5,957 

5985 

1,833 

0,10747 

1,2918 

1,29*1 

28,659 

28,859 

2607 

257* 

0,410 

1057 

2.090 

0,10747 

1,2420 

1,3968 

28,060 

28,059 

2607 

4«?7 

6,012 

5991 

1.033 

0,1 0332 

1,2418 

1,2939 

20,859 

26,659 

2607 

2560 

0,391 

1009 

2.090 

0,10332 

1,2440 

1,3507 

28,659 

20,059 

2581 

1847 

2.522 

4656 

1*691 

0,94382 

1,2940 

1,3540 

26.659 

26,059 

2561 

1813 

2,613 

4738 

1.891 

0.85002 

1,2940 

1.2972 

20.859 

28.859 

2561 

2540 

0,488 

1840 

1.950 

0,85802 

1,2963 

U3541 

87,633 

27,635 

2622 

1865 

2,544 

4744 

1.970 

C, 9469a 

1,3000 

1.3477 

86,527 

86,327 

2649 

1993 

2.252 

4488 

2.047 

0,95282 

1,3019 

W3503 

20,465 

86.485 

2635 

1970 

2,277 

4485 

2.040 

0,952)5 

1,3022 

1.3502 

86.479 

86.479 

2632 

1972 

2,265 

4467 

2.040 

0,95364 

1,3023 

1,3480 

86,478 

86,478 

2631 

1997 

2,201 

439a 

2.041 

0.95363 

1,3028 
1 .344? 

26,478 

86,476 

2624 

2036 

2,089 

4853 

2.047 

0,94422 

1,2747 

1.2990 

27,163 

27,166 

281? 

2513 

1,394 

3503 

2,116 

0.91292 

1,2728 

1.2970 

27.811 

27.814 

2828 

2539 

1,355 

3440 

2,119 

0,91123 

1.2698 

1.2922 

27,891 

27.296 

2643 

2565 

1 ,277 

3299 

2.124 

0,90721 

1,2690 

1,2921 

27.291 

27.296 

2643 

2585 

1.276 

3297 

2,124 

0,90722 

I, 2*7* 

J. J078 

24,045 

24,04* 

2849 

2580 

1,262 

3255 

2,249 

0,6161 U8 


^/° $/ 7 C~ 


* 

c/aC 


t, 

IVAL 

PM 

feTAC 

27.600 

ft.9812 

5)25 

9.995 

189, b 



27,008 

P.9612 

4964 

1,766 

183.8 



25,965 

0.9B12 

4931 

9,620 

189.9 



25 , 9b5 

0.9012 

4931 

1 , 620 

109.9 



27, non 

0.1)17 

4366 

68,326 

161.6 



27,008 

0,1229 

4408 

63.182 

163.2 



27,008 

0,1229 

4408 

16,535 

163,2 



27,108 

0.1117 

4365 

69,6)4 

161,0 

0,12 

0,07 

27.192 

0.1114 

4246 

66.4S8 

156,2 

0,23 

0,04 

27.192 

0,1115 

4245 

66,363 

156,1 

0,23 

0,01 

27,192 

0,1113 

4236 

66,202 

iss.e 

0,23 

0.00 

27,192 

0,1113 

4215 

65.125 

155,0 

0,22 

0,00 

27.192 

0.1124 

4144 

62.401 

152,4 

0,23 

0,00 

27,192 

0.1 U3 

4133 

49,696 

152.0 

0,23 

0,57 

27,192 

0,1 165 

4129 

40.714 

151.8 

0,23 

0,61 

27,192 

0,1170 

4113 

46,51 / 

151,3 

0,23 

0,66 

2T.192 

0,1170 

4112 

46,469 

151,2 

0,23 

0.68 

27,394 

0.1242 

4)02 

43,577 

149,6 

0,48 

0,2b 
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CO 

cn 


b E*DIn<? a 

(1069 ' 

SUOCK 

0 UP TtwE ' 
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61 z 749 

,999 
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P 

7 

H 

BARRA 

0 n L ^ T 

shnv 

RAC H 

VEL 

S 

v / A 

* 

A/AC 


Q 

1 v AC 

Phi 

sue 

co^eusTi r 

0 

19 

12 2 















"6.8 6o 

10b, 3"" 

3151 

fc"6,S( 97 "1 

1.2676 

24.646 

2049 












«6.26tt 

"1,841 

2544 

«3".7( 77 I) 

1.3077 

24,84 7 

2580 

1 .262 

3255 

2.249 

0,06097 

27,394 

0,1242 

4563 

43,655 

1 4 9 , b 

0,40 

n,?b 

COI'0"8 t O < ' 

0 

20 

13 4 















"7.3)0 

10UOU 

330S 

634,8(1029) 

1,2797 

25.041 

2898 












"7,310 

"0.123 

2686 

"15. 3( 8)8) 

1.3005 

25,043 

2633 

1.257 

3309 

2,263 

0,8012b 

27,394 

M335 

4 169 

41.208 

152.9 

0,4ft 

0,35 

COKeilsTfiR 

0 

21 

1" 2 















"7.319 

100,980 

3307 

634,1(103") 

1,2747 

?5,o<a 

2898 












"7,319 

"0.119 

2687 

"15. 2( 8)7) 

1.3005 

25,04$ 

2634 

1.257 

3310 

2,263 

0.80089 

27,394 

4,1335 

4190 

4 1 ,192 

153.0 

0,40 

0,35 

corbubtop 

0 

22 

15 " 















"a. lio 

97,614 

3913 

685.3(l"bS) 

1.2741 

25,181 

2930 












"6,1 1 0 

36.206 

2738 

385. 3( 832 ) 

1.2970 

25,164 

2640 

1,309 

5466 

2.272 

0.74672 

27,394 

0,1432 

4279 

4ir,2l6 

156.2 

0,40 

0,41 

combustor 

0 

23 

16 5 















"8,759 

"3.930 

3175 

6?7 . 0 ( 1051 ) 

1.28b6 

?3 , 359 

2949 












"6.759 

31,077 

2«62 

362. B( 7q2) 

1.3106 

23.361 

2621 

1.387 

3635 

2.380 

0,69364 

27,573 

0.1552 

4351 

39.188 

157.6 

0,71 

0,25 

COMBUSTOR 

0 

2a 

17 8 















"6.769 

93,890 

3176 

686 , 9 ( 1051 ) 

1 ,2866 

23.360 

2949 












"6,769- 

31.000 

2«62 

368, 2( 791) 

1,3106 

23.362 

2620 

1.389 

3639 

2.380 

0,69274 

27,573 

0,1554 

4352 

39,174 

157,6 

0,71 

0.26 

coveusToo 

0 

2$ 

18 3 















"9,299 

°2,659 

*3 198 

621.9(1999) 

1.2850 

23.393 

2956 












"9,299 

£6,887 

2aos 

329. 0( 77 1 } 

1.3181 

23,395 

2590 

1 ,"78 

3828 

2.3B2 

0.64780 

27.573 

0,1662 

4425 

30,544 

160.5 

0,71 

0,27 

COMBUSTOR 

0 

26 

19 ft 















30.709 

flj.362 

3^27 

610.8(1139) 

1.27J7 

23.648 

30?9 












30,709 

23.137 

2572 

888 . 8 ( 826 ) 

1,3030 

23.652 

26S4 

1,511 

4010 

2,406 

0,55216 

27,573 

0,1950 

4592 

34,412 

166.5 

0.71 

0,36 

C0 M 8U$TQR 

0 

27 

20 a 















52,809 

74.628 

3652 

595,6(12)9) 

1.2613 

23.914 

3095 












32.809 

16.262 

2686 

226, S( 8*2) 

1.2957 

23.924 

2689 

1,599 

4299 

2.438 

0 , 4S256 

27,573 

0.2379 

4797 

30.234 

174,0 

0,71 

0,4$ 

COR 8 U 3 T 0 R 

0 

26 

21 4 















53.309 

7U663 

3749 

§92, 6(1853) 

1,2557 

24.023 

3121 












53,309 

18. 075 

2789 

822. 2( 3<j7) 

1.2907 

24.036 

2729 

1 .578 

4306 

2.436 

0.43407 

27,573 

0,2400 

4819 

29,049 

175.5 

0,71 

0,49 

combustor 

Q 

29 

22 " 















54,039 

69,909 

3792 

588,5(1868) 

1.2530 

24.080 

3132 












54,039 

16.50$ 

2780 

199, 6( Bqi) 

1.2900 

24.096 

2724 

1 ,619 

441 1 

2.440 

0.40917 

27,573 

0,2611 

4098 

20.049 

177.6 

0.71 

0.51 

CORBU 3 TOR 

0 

30 

23 S 















34,619 

69,068 

3609 

50«.«()8?") 

1.2519 

24,109 

3136 












54.819 

IS. 07$ 

27S2 

17S»3( 082) 

1.2908 

24,126 

2706 

1,673 

4524 

2.443 

0.30693 

27,573 

0,2702 

4952 

27,20$ 

179,6 

0.71 

0,52 

CORBIJsTqP 

0 

3l 

8" S 















55,760 

67.750 

363$ 

S79,6(l2p3) 

1.2508 

24.U0 

3142 












55,76o 

15.631 

272a 

1"9,9( K 87 ?) 

1.2913 

24.167 

2690 

1.72" 

4638 

2.444 

0,36292 

27,573 

0,2966 

5010 

26.157 

101.7 

0.71 

0,54 

CORBUsTOR 

0 

32 

25 5 















56,24/j 

52,440 

4247 

577,6f 1 "3 1 ) 

1,2215 

24,606 

3230 












S6.2"u 

12.869 

323? 

I55.b(i0i|8) 

1,8663 

24,671 

2672 

1,600 

4596 

2.403 

0,89863 

27,573 

0,5679 

5153 

20.400 

186,9 

0,71 

0,70 

CORBUsTOP 

0 

33 

26 5 















56.299 

61,970 

3673 

577,4(1897) 

1 »3"7" 

24.196 

3151 












56.299 

9,890 

2617 

92, S( «32) 

1,29441 

24,218 

2637 

1 ,B68 

4926 

2.453 

0.89)70 

27,573 

0,3691 

5156 

22,330 

107.0 

0,71 

0,55 

COReUsTOP 

0 

34 
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56.439 
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1 ,2"72 
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56.439 
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«9o"( 83 I) 

1.29"" 
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TO 

in 

zs 
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*i.9Sl 
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1"2," ( l 3) " ) 
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0 

36 
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1.1730 

25,284 

3356 
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1.2159 
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1 ,5«2 
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0.29)93 

27.573 

0,1608 
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0.71 

1 ,00 
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0 

37 

30 21 . 















37,025 

<13,906 

4825 

57", 5( 16 a") 

1.1731 

?5.28$ 

3336 












57.025 

1 1 .$58 

3930 

117.B(i?9J) 

1.2176 

25.563 

3051 

t ,567 

4701 

2.509 

0, 29)63 

27.573 

0,364/4 

5191 

21.453*' 

100.3 

0,71 
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PAGE 3 


RtADU'G s HOC* = MO TI^P = ?i? 9 lU<» k iAfH *,0 PT a 7“9, r m TT a 


p T h p A M H A 

CC^BUslQS 0 3* M 2i 

Cj7 # 7«9 <^.79A 4Jbl<7 571,9(1*3*1 1 # 1730 

57,7*9 10 , 0?0 3H^i 5 0Cr 9 3M2fil) i,£?^3 

rroHen 3 T pp o 39 32 2j 

56,769 32.996 0793 566.0(16?") 1,1703 

56,769 5.137 3561 »3e.*f|lg«) i ,2366 

CO^eUsToR 0 «0 33 ?1 

60.779 "6.939 RRH *63 , 6 1 1 635 ) 1 .17*16 

60.779 16,200 009" 19}. 0(1357) 1,2090 

COMB'JStOR 0 01 30 2J 

62,19» "7,72« 0808 559 , 6 ( 163 ") 1.1759 

62.199 15.525 «CSO 170,9(1339) i*,2120 

(■D>eU$Tt)R 0 "2 35 200 

60.663 "S.2?9 979? 551,7(162?) 1,1755 

69.663 ia,325 91S6 239,6(1391) 1,2090 

COHBUsTqR 0 OJ 36 200 

65,039 #1,952 "78" 550,301 A?0) 1,1706 

65.039 18,920 #25 # 268.S(i«i7) 1,199} 

COMBUSTOR REGE6 00 37 3 

65.039 # l ,952 0950 660,3(1690) 1,1653 

65.039 18,060 0025 362,KiO 0 fl) 1,1861 

NOZZLE *E OS 36 5 

87.27s 01,952 9760 550 , 3 ( 1576 ) 1.1706 

87,27s 1,167 2060 -05o»S( 7g7) 1,2837 

N07ZLe PO 06 39 5 

"7.275 "1,952 078 " 5S0,3(l5?6) 1,1708 

"7,27s 0.003 19J5 »63l,2< 576 )' 1,3007 

NOZZLE AS RF 6 CN 07 00 5 

87. 275 “1,99? 0950 660 , 3 ( 1690 ) 1 , 1*53 

87.27s 1.236 2665 -379. 0 ( 8 ?T) 1.2763 

NOZZLE PO I1FGPN 08 0 1 5 

"7,27s #1,952 "950 660 , 3(16905 1,1653 

87.275 0.903 2075 -580. 3 ( 623) 1.2986 

Fltllve CQR&U3TR 68 61 0 

65.039 295,930 0900 55© »3f J 6*«?3 1,1960 

65.039 0.003 1192 - 866 , 7( 3ol) 1,3066 

PICTIvE NOZZLE 69 62 0 

87.27s 26,0"0 9713 526. 1(1597) 1,1717 

87.275 1.006 2 BIS -320 , Bf 8 fll) 1,2706 


ROL^f S"nv h*LH v P t S iv /A 

?5.2"S 333" 

25,575 3023 1.0h 1 9959 2.5)1 O t 2"6Pft 27. s >73 
25.265 3323 

25,600 2920 1.865 5512 2,531 0. 28500 27,573 
25,302 3333 

25,537 3106 1,387 0306 2,502 0,29995 27,573 
25.308 3332 

25.507 3091 1.U27 au>i 2,500 0,30295 27.573 
25,312 3326 

25,519 313« 1.271 39e3 2,502 0,28716 27,573 

25.307 3323 

25.099 3150 1,190 3753 2,508 0,26696 27.573 

25.176 3375 

25.028 3203 1,210 Jflfig 2,531 0.26696 27,573 

25.307 3323 

25.626 2U77 2,857 7077 2,508 0,055.57 27.573 

25.307 3323 

25.627 2213 3, "75 7669 2,508 0.02659 27,573 

25.176 3375 

25.626 2569 2.R13 7225 2.511 0,05557 27.573 
25,17b 3375 

25.027 2266 3, "57 790« 2,531 0,0250" 27,573 
25.000 3386 

25.027 1765 0,772 8020 2,355 0,00719 27,573 
25.293 3295 

25,625 2630 2,o77 *525 2,539 0,05557 27,573 


4 /A( "sJRIN ’ J«/A( P.*l ET AC 

0.378J 6213 22,109 189,1 0,71 1,00 

1,3777 5221 29,017 189,3 0.71 l.CO 

0.3050 5205 19,736 lPb.8 0.71 1,00 

0,3553 5193 20.765 188,3 0 * 7 1 1,00 

0,3709 5173 17 , (76 187.0 0.7) 1,00 

0.0032 5170 15.571 167.5 0.71 1.00 

0,0012 5239 16.132 190,0 0,71 1,00 

1.9371 6600 6,112 200.9 0,71 1,00 

0 , 0557 7008 3.172 250,2 0,71 1,00 

1.9371 6605 6.2"0 206,8 0,71 1,00 

",2310 7210 3,125 261,5 0.71 1.00 

2,2810 7"52 6,175 270,3 0.71 1.00 

1.9371 6309 5,63b 228,6 0,71 1,00 
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1 
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£* 0.000 / 99 , 4*39 

29/ l 

602*1 C 

70S) 

1.294b 

cd * 060 

2574 







10 0.000 0.389 

4J1 

• id »9 ( 

96 ) 

1,3987 

?0,c59 

982 

6,002 

5097 

1.025 

0 • 10608 

27,030 

'>,90 77 

SPIKE TIP NS 

2 

0 4 











0.600 16.062 

29?l 

6b2.lt 

78*) 

1.2944 

28.659 

2574 







0.600 16,302 

29o 3 

691. 4( 

768) 

1,2966 

28.659 

2546 

0,400 

1019 

2.081 

0,10608 

27.038 

0,4077 

•9 1K0 TUNi'tL 

3 

0 0 
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0,000 74V , 999 

d<n\ 

66<Mt 

726) 

1,2945 

2c. 860 
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O.000 0,379 
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2971 
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1 ,2944 
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769) 
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0,10496 

26,553 
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64i.2t 
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1.2967 

26,659 

2546 
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69J.2C 
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1088 

2.410 

4550 

1.968 
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26,479 
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“OP1P (. 1 V A Q Phi E.TAC 

SObb 9. /9b 186, V 
49B0 l,69i IB/I . i 

ft <5bS S,62« JB7,0 
«965 1.627 167.0 

«?6« 66,296 JS7.7 
OJ07 61,366 159,} 

«307 lb, 58? 159,3 
9263 67,072 157.1 0,12 0,07 
Mibb 63.696 153,0 0.23 0,09 
9164 63,660 152.9 0,23 0.01 
4156 63,622 152. 7 0,?3 0.00 
4139 62,657 152,0 0.23 P.OQ 
9066 60,066 150.1 0.23 0.00 
9097 97,476 150. S 0.23 0,65 
9094 90,669 150.4 0,23 0.66 
4060 94.726 149.6 0.23 0,72 
9060 64,696 149,6 0,23 0,72 
9050 92,297 197,4 0,53 0,22 
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0050 7i 1 AJ / .*? 0.53 0 , 2 a 
Pin flO.lCb 109.7 0.53 0,?7 
«U2 00,153 199,7 0 ,53 0,28 
9183 3 / ,799 152,3 0,53 0,39 
9299 37,07b 153.8 0,82 0,19 
8250 37,082 153.5 0.82 0,19 
9331 35.987 156.9 0.68 0,23 
9535 31.066 163.7 0.62 0.35 
9781 29.190 172.8 0.82 0.92 
9627 28,361 179,3 0,62 0,69 
9691 27.999 176,0 0.82 0,66 
9996 26.785 178.7 0,62 0.67 
6010 25,782 160.9 0,62 0.48 . 
5159 20.559 106.3 0.62 0.63 
5162 22,128 186,9 0.62 0,50 
5170 22,026 166.7 0,62 0,50 
5175 20,869 166.9 0,62 0.62 
5189 21,095 167,9 p,62 0,61 
5199 21,379 107,6 0,02 0,60 
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P T h A ''■Cj.-'T bCMV macm *H. 

'r.OPfiUsTOP 0 35 31 4 

57,751 5<J,46U i«>i6 554, e ( 1 351 ) 1 « «i « ^ S 2i.5b3 3?u7 

57, 75 i 10.470 2/ 16 7u.6C 043) 1,2000 23.588 2710 1,802 <10^1 

COKHUS TOP 0 30 32 b 

58.77 1 111.437 41 71 551,7(1078) 1,2*50 22.030 2979 

58.771 5. 437 1535 »£>(>, 3C 4?5) 1,3465 22.832 2122 2,578 5470 

C08BUST0P 0 4y 33 7 

63,761 “7 .695 458b 546.5(1601) 1,1935 24.316 3346 

60.781 17.212 i860 194.4(13,2) 1,2301 2 m, 454 3107 1,151 4196 

COWBUSTQP 0 «l 34 4 

62.201 50.996 4420 542,6(1538) 1,2077 24,140 33)6 

62.201 15.787 3569 158,2(1203) 1,2465 24 >£ ;34 3023 1,451 4366 

COPBUsTOh 0 42 35 5 

64.665 44,670 u698 534,6(1641) 1.18 e 7 24,475 3359 

64.665 16,937 4105 227.4(1404) 1,2121 24,638 3166 1,237 3921 

COHBUsToR 0 43 36 4 

65,04) 40,970 479B 533,2(1679) l,l722 24,592 3372 

65.041 19.665 4317 263.9(1485) 1,1942 24,780 3216 1,141 3670 

COMBUSTOR RFGF6 44 37 21 

65.041 40.970 4935 632,9(1736) 1.1643 24,480 3«16 

65.041 18.551 ««34 333,1(1332) 1,1843 24,724 3250 1,192 3874 

NOZZLE AE 45 36 ' 5 

67.277 40,970 4798 S33, 2(1635) 1,1722 24,592 3372 

87.277 1.221 2622 »488,6( 600) 1,2812 24,928 2539 2,8)6 7)50 

NOZZLE PO 46 39 5 

87.277 40,970 4798 533.2(1635) 1,1722 24,592 3372 

87.277 0.389 )947 »69l.4£ 597) 1,3039 24,926 2350 3,479 7828 

NOZZLE AE Rfc'GEN «7 «0 5 

87.277 40,970 4935 632.9U7J6) 1,1643 24,480 3416 

87.277 1.282 2696 «424,6( 863) 1,2749 24,92/ 26J8 2,779 7275 

NOZZLE PO REGE6 48 4) 5 

87.277 40,970 4935 632,9(1736) 1.1643 24.480 34(6 

87.277 0.389 2066 »o5v,3( 636) 1.2987 g«,928 2313 5,464 8013 

F1CTIVE CiJPaUSTR 4d 61 0 

65.041 268,072 5073 533,2(1783) 1,1826 24,904 3«6l 

65.041 0.389 l3j« «98/.8( 387) 1,3361 25rt9y 1862 4,687 8724 

F1CTI VP NOZZLE 69 62 0 

87.277 25.387 4724 508,4(1650) 1,1689 24,576 3342 

87.277 . 1.532 2899 »348,8( 937) 1.2671 24,926 2707 2,420 6549 


5 n/A w A /At fuPlM 0 1 V A(, Phi tTAC 

2,518 0,28811 27,h43 p, 3753 522« 21,942 i8d,/ 0.82 9.54 

2.415 0.28627 27.8V3 0,3777 5234 24.336 169,0 0,82 0,30 

2,561 0 , c4624 £7,693 0.3650 5222 19,324 186,6 0,82 0,81 

2.550 0.30427 27,693 0,3553 5212 26,737 186.2 0,62 0,74 

2.567 0.28841 27,693 0.3749 5193 17.572 187.5 0,82 0,87 

2.576 0.26813 27,693 0,4032 5190 15,294 18/, 4 0.82 0,93 

2.596 0.26813 27,693 0,4032 5250 16,141 169.6 0,82 0,93 

2,570 0,05582 27,693 1,9371 6760 6,202 244,1 0,62 0,93 

2.576 0,02522 27,693 4,2876 7165 3,06$ g58,7 0.82 0,93 

2.596 0,05582 27,693 1,9371 6898 6,310 249,1 0,02 0.9J 

2.596 0,02432 27,693 4,4454 7340 3.029 265,0 0.62 0,93 

2,424 O.o4go7 27,693 2,5698 7765 5.704 280,4 0.02 1.00 

2,609 0,05582 27,693 1.9371 6397 5,60) £31,0 0.02 0,93 
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02 

2 o «l7t-03 

b. 167 e»p<; 


4.246E 

01 

1.7J4E 01 

1.550E 

02' 

2,U43t*03 

5,3V5E«02 


«.908F 

01 

2.6J?E 01 

1.813E 

02 

2.548**03 

7,o47e<,02 


4.43lE 

01 

j.seoE oo 

l.o49t 

02 

2o917t-<j3 

6,ttuiEo02 


u.aBoe 

01 

7»926fc 00 

1.928E 

Od 

2 b 93U«03 

6,865£®0£ 


4.4&0E 

01 

6,2/9fc-u2 

1.929E 

92 

2.952**03 

o,6l3E»0£ 


«»625& 

01 

2,3 »6£ 01 

2, 1676 

02 

3„2»6t*u 3 

0,11 lE»0£ 


4.626* 

01 

1.595E-01 

2.1696 

02 

2,8«lE*u3 

b.9JlEoO£ 


^ *731 e 

01 

1,Si<»fc 01 

2.320E 

02 

2.801**03 

6,6«6E-0£ 


4.732E 

01 

l,«71fc-Ul 

£,3227 

02 

2.601**03 

fc i b«oEo02 


4.61 lE 

01 

1,0816 Ol 

2.430E 

02 

2 , B37fc* Q 3 

6,328E*02 


4.876E 

01 

9,07«E OO 

2.521E 

02 

3.115E?03 

S,«£5E*02 . 


4.677* 

01 

1.375E«01 

2. 5226 

02 

2.81 QE»03 

6i0UbE>02 


4.93-OE 

01 

6.731E. do 

2.589E 

02 

2.7742*03 

5,801E=02 


b.07\B 

01 

1.636t 01 

2.753E 

02 

2.7612-03 

b.J91E»P2 


^o28ie 

01 

2.230E 01 

2.976E 

02 

2 o 799E*03 

4.191E.02 


5.331E 

01 

5.201E 00 

3.02#E 

02 

2.6706^03 

3.9i3E*9£ 


5p406E 

01 

7.694E 00 

3.105E 

02 

2 .072EnO3 

3,6/9E»02 


5 .402* 

01 

7,5766 OO 

3. 1 6 i E 

02 

2 fl 863£a03 

3,4d3E«02 


5.576* 

01 

9, OUSE 00 

3.271E 

02 

2c839E*03 

3 • 1986»02 


5.625E 

0l 

2.881E 00 

3 ,30 OE 

02 

2.81 0E»03 

2,9uCiE»02 


S.63QE 

01 

0,309£o01 

J,30aE 

02 

2 . 975t»03 

2,32/Eo02 


5.64ijE 

01 

1.129E 00 

3.315E 

02 

2 . 779E*03 

2,444E>02 


5 p 652* 

01 

6 , 6S9E-0 1 

3,3226 

02 

3.284£*o3 

2,«obEo02 


5»60o£ 

01 

2.3376 00 

3»3«se 

02 

2.9562*03 

2,650e»02 

o S 

S.703E 

01 

1.8046 00 

3.363E 

02 

2.934g«03 

2 ,59eEo02 

«3 £ 

5.775* 

01 

5.83«E 00 

3.4226 

02 

2.881 £® 03 

2 o3t)3Eo02 

*x) S 

5.677E 

01 

8.S57E 00 

J.507e 

02 

2. 777E*03 

1.5636-02 

© 2 

6.078* 

01 

1.U98E ol 

3.657E 

02 

2.S45E-03 

3.626E-02 

Q £. 

9.220E 

01 

1.035E 01 

3.761E 

02 

3 # 126tff03 

2.6J1E-02 

# H 

6.466E- 01 

1.891E 01 

3,9506 

02 

3.11 9E*03 

3,0476-02 

L - 

6.504E 

01 

2.S39E OO 

3.975E 

02 

3,288E»03 

2.858E-02 

& *s 

b * 506E 

01 

2, 627E-0 1 

3.978E 

02 

3.404E*03 

2.890E-02 


6.528* 

01 

U340E UO 

3,99 1 E 

n 2 

3.3992*03 

-2.B/2E-02 

H & 

6.69<jE 

01 

1.127E ol 

“,104£ 

02 

3,2?9h-03 

2 .06bt«»02 

C Si- 

6.761* 

01 

4.146E 00 

0.145E 

02 

3.252£*03 

1 o862£®0^ 

5jji 

6.838E 

01 

«,359£ 00 

«. 189* 

02 

3 » 1 92E* o 3 

l,4b8E®02 

JB 

6.910* 

01 

i.oeoE oo 

4.224E 

02 

3„145E*03 

1 t 177E-02 


6* 97 1 E 

01 

2 , 57 IE 00 

4.249F 

02 

3.U5E®03 

U001E-02 


7.066E 

n 

3.375E OP 

4.283E 

02 

3.064L-03 

? tb 1 Of ® 03 


f .109* 

01 

1 , 32 1 t 00 

0,2966 

02 

3.046E-03 

6 *6^bE*03 

- 

7.262* 

01 

4.292E 00 

4,3396 

02 

3 . 0 19£w03 

6.0^2E®03 


7.2776 

01 

3,77«E»01 

o.3«3E 

02 

3*014fc»>03 

5d8/4E*03 


7 .352* 

01 

U706E 00 

O.360E 

02 

2ft978E«03 

4.9l5Eo03 


7.3526 

01 

3.A36E-03 

0,3606 

02 

2 , 9? BE® 0 3 

4„9y9E*03 

CO 

7.465E 

01 

9,569fc»ol 

4,3706 

02 

2.964E-03 

4.729E*03 

to 

7.770E 

01 

2.255E OP 

o,3926 

02 

3 a 045fj>03 

0,113^*03 


6.16 OF 

01 

2.5886 00 

o.Olte 

02 

2.966L-U3 

b,633E*03 


8. 4*1* 

01 

Ull’t 00 

«,029E 

02 

2.9336*03 

b.lb7E*03 


6.727* 

01 

5,*?2 Ofc-0 1 

0 ,<4356 

02 

3,013k-o3 

b t b?uk*03 


8r720t 

01 

0,000 

0.O35F 

02 

3.C13E-03 

6.6^;E*03 
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c n U6Y ''LUCK c I*** = 2c^.5u'J 6,0 PI e 7 iU <? t o ^ ^ TT ft / U ' 

fiA*J£l PfcKH'K*AM,£ 


PAGE ? 


fc^GIt F o^R|?(v hA K^£ IMtT 


CALCULATED THRUST.... , 

(LBF) 

13jS, UBF) 

2»46, (LBF-SfeC/ltjP) 

1RR3. (LBF*SfcC/lbHj 
0.5347 

AMCLt GF , ti 9 , r . t T * f T , , ff t t t f , , , t , 

0,000 
U9877 
0,0001 
. i (,OA 

t n % t% tf i> F ?» ^ 

MEASURED IHK'JbT, 

PASS FLO* RMIO friM , riM . M(11(t . nt(fll 


calculated specific hfulse 

AncnivE 0 COkFFTCItNI f «* tf t#tf ##f f 1 1 1 


measured specific impulse 

UNITING PRESSURE RECOVERY EFFICIENCY.,,, 
DELTA PT2 ,,,,,,, 


CALCULATE^ thrust COEFFICIENT 

0 * 1 POO 

r pr ( 1 

MEASURED THRUST COEFF ICIElvT 

0,b2#i 

TOTAL PR63SUKF «£C0V£PY * SI PERSOKIC 

T C T A L PRfeSSUHt PfcCCVfcPY * SLfcSOMC- • . .. f . 

rt \ C 7 n 



V • PP i f 
0,1619 
0*6907 
0*90*Q 
0.9279 
0.6619 
■•3*66 
26,26 


REGFNERA rive»CUOi eo ENGINE performance 

INLET PROCESS EFFICIENCY • SUPERSONIC,.,. 
InlEI PROCESS EFFICIENCY ■ SUBSONIC...... 


CALCULATED 

S f A £ Ah fHKUST 

NfcT THRUST... 

6526. (LfaFJ 
1472, (LBF) 

22«8, (LBFoSEC/LBMJ 
0,5668 

116.3 C LBF ) 

■792.1 UBF) 

261.3 (LBF) 

•0.29 (LBF) 

927, (LBF) 

45.9B MBPS 

KINETIC ENERGY EFFICIENCY ■ SUFE nSOnIC, , , 
KTNEUC ENERGY EFFICIENCY ■ SUBSCNIC . . , , , 
f NT H ALP Y AT PO «• flUPFRSOMC 

(bTUXLBF) 

(BTUXLBF) 

SPECIFIC IMPULSE 

thrust coefficient 

tNTHALPY AT PO ■ SUBSONIC, , 

MOMENTUM and forces 

InLpT FRTrT If5KJ ft R Aft.- 

CriMHUSTLR 

FU£L»AJR «ATiO* ###f 

0,02«2 

0,Bi7 

0,929 

0.1S2B 

0,8285 

. 7 ft n i , 


inlet momentum change. •* M tf#p ,, ffftttfii 

fcOUIVALENCE HAJIO, tiimniHimiiMMM 

CflUttuSTOfi F FF IC T FNC v 


COMBUSTOR FRICTION drag. 

TOTAL PRkSSUKE RATIO * 


COMBUSTOR b-trut drag..... 

OOkHUSTOR EFFECT 7 VFloFfiS 


COMBUSTOR MOMENTUM CHARGE...,.,. 

INJECTOR DISCHARGF rOFF F I C I FfvT S 6.&1U1* fl 

fl 7QOQ . 0 

NOZZLE FRICTION DRAG.... 

4 1 v ^ w 1 vi' w*u(| r iNi'UL L«ur 1 ^ v • L 1* i W v , u i •* 1 f U 

* f U f i ? 

U p f ?7T ? U 

NOZZLE STHUT DRAG * • . * T 1 1 t „ t f P # t 

vOmCU ILHF) 




M0221E hOrtFNTUM CHANGE . * . t ,, 1 0 ff n t , t , , 1 

1267, (LBF) 
I2b3 - . (LriFl 

■i. n rs y y i c 



NOZZLE PP£SSUhF INTEGRAL*. t . ff , * 




EXTERNAL FRIC1ICN DRAG 

r ^ w v h L U" f 

0.00 (LBF ) 

VACUUM STRFAM THfclKST rfiFFFirtF\T ■ rq 



EXTERNAL PRESSURE INTEGRAL... 

c, (LBF ) 
« l 4J3 0 ■ f 1 fi F ) 

T vy n u | ntMH i niTV'y 1 InWG'riu^LlT | ■ U v , * § , 

N022LE COEFFIC1FKT « ri Mtf |f11|lt#ttt||t 

U f T *4 O 4 

0*6660 
t\ QLUfl 


TOTAL EXTERNAL DRAG,,,,, ,,,,,,,, 

ooncpqq f»FPTrtFwrv 


TOTAL 8TRUT DRAG tt ,, f ,,,,,,, f , , 

■0,29 (LBF) 

KINETIC ENERGY EFFICIENCY.,,,,,.,,,,..... 

V *6069 
0*8793 


cavity f(W£* * ****,*** , * *»***» 0 *»*«***•« * 

CALCULATED LOAD CELL FORCE............... 

■1336, (LSF) 
■1625. (LBF) 
■1661 . (LBF) 




MEASURED LOAD CELL FORCE.... 





"EA3URE0 LOAD CELL FORCE* , l# *1961, CUBF > 

FUEL VACUUM SPECIFIC IMPULSE 0.0? 0*0? M6Ub? *120*0? 


$TATinwS 




FUEL I NUECTOpS 


N0"IN A u co«L leading EDGE......... 

i<4,eo*4 
0 o 3^09 

(IN) 

TM.lPrTfIBS 

e t a t ink 


SPIKE TRANSLATION ,ei 

(INI 

i A 

jj l o \ i y »n 

VPL 

INLET Throat. 

90 • A00 

(INS 

■* A 

* .4 

H U # u VU 

A 

cokl leading edge 

15 j leu 

(INS 

* CJ 

1 r 

*4 1 f C QV 
il 11 tnO 

Q 

NOZZLE SHRGUD TRAILING EDGE - - - . T . . . T t . . t , 

73,52b 
87,27 1 

56,441 

(IN) 

* t- 

2 a 

*4 A * J V U 
/] H 7 (K 1 

r\ 

NOZZLE plug TRAILING EDGE. 

STRUT LEADING EDGE 

UN) 

(INI 

zc 

a* D , f O i 

46,250 

C n AC( 

U 

E 

STRUT TRAILING EDGE..., 

65.441 

65,041 

V i i 

(INS 

•-* A 

in 

ay • y pi 

t. A a 


COMBUSTOR EXIT 

UN) 

a 

JUiCjO 

<19.766 



6919 



Reading 69 


= 256.20 sec. 
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PACE 1 


P&AOInG b 0069 BLOCK b Jl 59 TImE - ?56.?A4 ftACH 6,0 Pf a 749,249 TT c 3049,^ 

RAMJ&T RPP p ORHAfsiCE 


3- 


4 INC TUNN£l 
O.OO* 749, 209 
O.OOo 0,401 

SPIKF TIP KS 
0,60* IB ,025 
0.60(3 16,1ft 1 } 

*1T0 tUNVEL 
C.OOfl 7“9,249 
0,00(1 0.379 

8PJKF TIP N3 
0,60o 16, 025 

fl.AOo lo«3“6 
INLET THROAT 
40.flO 0 290,350 

"0,«Qo 15.930 

TNI ET UPNRSK 
<*0.90o 299,330 

"0,900 13,685 

INLET ONNRSK 
00,«0 0 124,301 

«0.46o 106,757 

COMBUsTOP 0 

90. 4 1 0 253,715 

40. 4 1 0 14,951 

C0N8U$T0R 0 

91.286 198,692 

41.286 18,445 

-C0N8UST0P 0 

41,296 307.308 

“1,296 18,484 

C0H8U8T0R 0 

41.36i 206,020 

“1.361, 18,704 

CONdllgTOft 0 

<i},SOo 20i,2aB 
41.50o . 20,221 

CON0U3TOR 0 

42,46o 187,224 

42.46fl 20.967 

CONBL'STOR 0 

«“.08l 119,320 

44,08i 42,818 

eONBU S TOP 0 
40.310 117,396 

“4.310 45,073 

CON6U3TQR 0 

“4,796 114. 149 

“4, 796 “9, ess 

copeus^oR c 

44.800 114.104 

44.800 49,896 

C0ft8l'9TO» 0 

46,25o 106.490 

“6,25o 52.998 


T 

.1 0 5 

3099 685, 7( fl|l) 

“16 -28, e( loll 

2 0 3 

1049 685. 7( 8(1) 

2976 663. 4f 7fi9) 

3 0 0 

3049 685, 7f S t i] 

4H »30,4f q9 } 

4 0 0 

30u9 685, 7f 8(1) 

2982 663, 4< 791; 

5 0 3 

2987 666 , 7 ( 7q2) 

1“68 234.) ( 3&3) 

6 0 3 

2907 666, 7( 792) 

1411 219, Ot 3fl8) 

7 0 4 

2987 666, 7( 7q2) 

2885 636,0 ( 7*2) 

8 1 21 

29«7 660, 6{ 8)3) 

1“75 232, 9( 3s 1) 

9 2 2$ 

2880 671,20 823) 

1811 280, 0f a 3 5j 

10 3 21 

2841 671, 2( 8(1) 

1570 26,1 ,2 ( 424) 

11 4 21 

2834 671,01 0 0 9) 

1374 204, 2t 425) 

12 5 21 

2«32 670 , Of 8*8) 

IS 1 3 295,91 4 5 6) 

13 6 21 

2817 665, 6C 8o“) 

1649 306, 4( 4 fl 7) 

14 7 b 

36l« 654 ,3 ( 1 Oa7 ) 

2898 413, Of 8(6) 

15 8 3 

3670 652.4fi0*3) 

2989 422. 9( 8«4) 

1 6 9 4 

3756 6“7 , 6 ( 1 Oft9) 

3155 442. J( P 95 ) 

17 10 2 

3756 647,6(1090) 

3157 “42, 5( 896 ) 

18 11 * 

3373 659.5(i0p2) 

2886 461, 5( 9n°> 


* 


S 1 ) 

y m 4 

P Y 

P P 1 

p <1 R T 

> 







r;A*M 

«ol*t 

bOKV 

MACH 

VEl 

5 

"/A 


A/AC 

MC MJV 

c 

me 

PH7 

ETAC 

1,2921 

1.3989 

28.660 

20,659 

*605 

1003 

5,960 

5979 

l .«33 

0.10738 

26 , 97 ^ 

0,9815 

5114 

9.972 

189.6 



1 . 2*19 

1.2993 

28,659 

28,659 

*605 

2576 

0 , a 1 0 

1056 

2,^89 

0.10732 

* 6 . 97 * 

0,4615 

4955 

1.761 

183.7 



102^21 

l„ 396 fl 

20,860 

28,059 

*605 

995 

6,015 

5966 

1,833 

0 , 1 0 3 ? 1 

25,945 

0,9815 

4922 

9, *00 

189,7 



1,2919 

1 

28 . 859 

28.859 

2605 

2578 

0.391 

IQOQ 

2.089 

0.10321 

25.945 

0,4515 

4922 

1.617 

189,7 



1,2941 

1.3506 

28,859 

28,859 

2590 

lftae 

2,518 

46 S 3 

1 .891 

0,94314 

26,978 

0.1117 

4357 

68,196 

161,5 



1.2941 

1,3539 

28,859 

28,859 

*580 

18 i a 

2,609 

4733 

1,891 

0.65740 

26,978 

0.1226 

4399 

63 ,066 

163,1 



1,2941 

1,2972 

28.859 

28,659 

*580 

2339 

0,489 

1241 

1 # 950 

0.85740 

26,978 

0,1228 

4399 

16,530 

163,1 



1,2963 

27,660 

27,660 

*620 

1693 

2,467 

4669 

U 967 

0 . 94*23 

27,070 

0,1117 

4356 

68,662 

160,9 

0,11 

0,07 

1,3000 

1,3457 

26,575 

26,573 

2646 

20 ifl 

2,194 

4420 

2,040 

0 » 9 Sl 47 

27,157 

0.1114 

4257 

65,355 

136,8 

\ 

0,22 

0*04 

1,3018 

1,3482 

26,534 

26,534 

2632 

1992 

2 ,P 1 B 

441 ? 

2,033 

0.95178 

27,157 

0,1114 

4256 

65.339 

156.7 

0,22 

0,01 

1,3021 

wsoeo 

26,528 

26,528 

2630 

1994 

2,206 

4399 

2,033 

0,95104 

27,157 

0,1114 

4246 

65.070 

156,4 

0,22 

0,00 

1.3022 

1,3461 

26,527 

26,527 

2629 

2017 

2,146 

4329 

2,035 

0,95240 

27.157 

0,1113 

4231 

64,073 

155.8 

0,22 

0,00 

1,3027 

1.3443 

26,527 

26,526 

2622 

2038 

2,080 

4240 

2,038 

0,94350 

27.157 

0,1124 

4162 

62,165 

154.0 

0.22 

0.00 

1,2638 

1,2887 

27,460 

27,467 

*877 

2600 

1,335 

3472 

2,124 

0,91173 

27,157 

0,1163 

4*06 

49,193 

154.9 

0,22 

0,79 

1,2610 

1.2898 

27,529 

27.537 

2891 

2633 

1 ©287 

3369 

2,127 

0,91041 

27,157 

0,1165 

4205 

“ 7,944 

154,8 

0,22 

0,85 

U 2561 

1,2777 

27,648 
27 #660 

*913 

2692 

1,191 

3205 

2.132 

0,90657 

27,157 

0,1170 

4199 

45,159 

154,6 

0,22 

0,94 

1 0 2561 

1.2776 

27,650 

27.661 

2 m 

2692 

1.190 

3204 

2.132 

0 . 90*37 

27,157 

0,1170 

4199 

“ 5.124 

154,6 

0,22 

0,95 

i. 277 " 

1.29a* 

24.363 

24.365 

*966 

*7fe? 

1,060 

29*4 

2,317 

0.86321 

27,437 

0,1241 

42*9 

40.026 

154.1 

0,57 

0.32 



quality 


readimg » 0069 block b is 9 ump b 254,204 mach 


0,0 PT S 7“9, 2U4 T T C 31140,0 


PAGE 2 


P o 

*»J fa 


P T 

COKBUsTO» 0 )9 

46,2*0 106,463 3376 

#6.260 53.020 2891 

COBB'lSTOR 0 20 

#7,310 102,523 3670 

47.310 55,266 3222 

COWBUsTOP • 0 21 

#7 , 3? 1 102.486 3678 

47.321 55,336 3?27 

COMBUsToR 0 22 

«9»it0 98,742 39J9 

#8 • 1 1 0 52,842 3476 

C0K8UST0B 0 23 

4B.761 94.094 3580 

48,76i #2,095 3012 

COMBUsTOR 0 24 

48, 77 1 94,049 3502 

«8,77i 42,360 3012 

CO^BUgTOR 0 25 

49,30i 92,584 3*33 

49.301 55,162 2944 

COMBUSTOR 0 26 

50 ,71 1 85,214 «'0iS 

50,711 31.312 3290 

COMBUSTOR 0 27 

52.811 77,335 4243 

52.811 22.612 3332 

COM8U8TOP 0 28 

53.311 77,765 4213 

53,311 20,275 3323 

COMBUSTOR 0 29 

54,061 76,3TB 4247 

54,06t (0.437 3393 

COMBUs.TOR 0 30 

S4,02i 75.692 4247 

54.03) 16.575 3130 

COMBUSTOR 0 31 

55,76# ’ 73.6S4 4302 

55.760 15.277 3156 

COMflUsTOR 0 32 

56,24* 57.220 4760 

56,244 14.645 3801 

COMBUsTOR 0 33 

56.301 66.902 4366 

56,301 11.239 3079 

COMBUgTOR 0 34 

56,44i 66,740 4373 

58,44] 11.143 ]082 

COMBUSTOR 0 35 

S6»S2i 51,908 5110 
56,521 14,235 4349 

•COMBUSTOR 0 36 

56,80] 52,121 5109 

S6.B01 13.837 4328 

COMBUSTOR 0 37 

57.027 52,041 5108 

57.027 13,072 4293 


H GAMMA M01.MT SOWV MACH VEL 5 ►. /A ». Ay A r 

12 2 

669,Of{0e3) 1.2777 24,366 0967 

4»1.5( 9]0) 1.2940 24,3*8 2763 1,08« 29«3 2,317 0,6625b 27.437 0,1242 

13 4 

647,3(118#) 1.2620 24,710 3054 

476.2(1022) 1,2782 24.717 2878 1.017 2926 2,337 0,80276 27,437 0,1334 

14 2 

6#7 . 2 ( 1 1 86 ) 1.2618 24.714 3055 

476 1 jf l 0 2 3) 1,2779 24.722 2880 1.015 2924 2,338 0,80214 27.437 0,^335 

15 4 

633,70275) 1,2069 25.033 3124 

454.9(Ho5) 1,2648 25.040 2952 1,027 3032 2.353 0,74810 27,437 0.J432 

16 6 

650.0(126“) 1.268J 22.404 3175 

418,i(i0o0) 1,2882 22,409 2934 1.161 3407 2,523 0,69705 27,709 0,1552 

17 2 

649,9(1264) 1,2602 22,406 J17S 

417.1(1040) 1,2882 22,411 2934 1,1*3 3413 2,523 0,69614 27,709 0,1554 

18 4 

645,1(1283) 1,8654 22,466 3190 

364,2(i0i3) 1,3896 22,473 2898 1,293 3749 2,527 0,65106 27,709 0.1662 

19 5 

633,6(l4g8) 1.24J1 22,870 3294 

324,201 J0) 1.2715 22.894 3014 1,306 3935 2.5S7 0,55408 27,709 0,1950 

20 4 

619,5( l5l 4) 1,2276 23,140 3345 

220 ,9 ( j 1 44) 1,2657 23.189 3007 1.4B5 ua*6 2.573 0.45479 27.709 0.2379 

21 3 

6l6,5(l5o2) 1.2296 23,116 3338 

10S,4( 1 1 0 8 3 1,270? 23,163 2965 1,561 4628 2,571 0,43620 27,709 0,2480 

22 “ 

612, ?( 1 5 4 S ) 1,2270 23,162 3345 

159,9 ( j 096] 1,2702 23,214 2953 1,611 4758 2,573 0,41118 27,709 0,2631 

23 3 

608,2(i5iS) 1,2268 23,172 3344 

128,8(1073) 1.2726 23.225 2924 1,675 4898 2.573 0.38803 27.709 0,2782 

24 4 

603.6(1536) 1,2227 23,241 3554 

104,6(1078) 1.2708 23,304 2925 1,708 499? 2.577 0,36475 27.709 0,2966 

25 5 

601,5(l7il) 1.1836 23,742 3435 

114,6(j3i9) 1,2318 23.948 3118 1,563 4936 2,615 0,29396 27,709 0,3680 

26 5 

601,3(1560) 1,2172 23.315 3366 

38,8(1047) 1.2724 23.393 2886 1,819 5306 2,SB8 0,29314 27,709 0.3690 

27 3 

*00.7(1563) 1.2166 23.324 3368 

35.8(1048) 1,272? 23.404 ?886 1,842 5317 2,389 0,29108 27,709 0,3717 

28 21 

600.4(1847) 1,1527 P4.125 3“04 

JOl.OdSa?) 1.1768 34,594 3216 1,554 4999 2,686 0,29434 27,709 0,3675 

29 2i 

599.3C 10oT) 1.1528 2u,127 34S4 

88 ,9( 1S1 63 1,1780 24,603 3210 1,574 5084 2,626 0,29337 27,709 o,36B6 

30 2l 

598, 5( 1*46) 1,1520 24.128 3«83 

68»9( iSft# ) 1,1799 a4,ol0 319* 1,609 5148 2,626 0,£9£92 27,709 0,3693 


MOMTM r; I vAC Pn) fcTAC 

“230 39,986 J54.2 0.57 0,32 
4SbS 36.509 159.8 0.57 0,#6 
4186 36,452 159,9 0.57 0,46 
4524 35,250 160,9 0,57 0.59 
4623 36,905 166.9 0,91 0,34 
4625 36,923 166. 9 0,91 0,30 
«?2S 37,930 170,5 0,91 0,36 
0452 33.930 178,7 0.91 0,48 
S220 31,565 188,5 0,91 0,57 
527« 31,373 190,3 0,91 0,56 
5340 30,401 192.7 0.91 0,57 
5399 29,595 194,9 0.91 0,50 
5“64 22,325 197,2 0,91 0,60 
5628 22,551 203,1 0,91 0,76 
5631 24,174 203.2 0,91 0,62 
5640 24,051 203,5 0.91 0,63 
5644 22.867 203,7 0,91 1,00 
5659 23,041 204,2 0.91 1,00 
5670 23,433 204,6 0,91 1,00 
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t-iB 
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P-OB/PIO 
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RAMJET PERFORMANCE. 


fcNGTNF PFOpORMANCE 


IMfcT 


CALCULATED THRUST ■ ... 

. • a « • 1 763 . 

CUJP) 

m £A$UrED THRU8T. ... 


(t rfp) 

CAICU|AUI> SPECIFIC TMPULSF . 

g«39. 

CL8F-SEC/LBM) 

(LBF-SEC/LBM) 

"EaSUrEo SPECIFIC IMPULSE..,,,. ... 

1 A 1 1 1 k 1 b 1 i 

CAICI'lATEO THRUSt coffficifnt.,,.,. 

p ** p • ■ • 

0,6980 

measured Thrust coefficient. 

0,6154 



HEGENERATtVE-COOLPO pNGTKF PERFORMANCE 
CALCULATED 

STREAM THRUST.,,,.,..,,.,,,,,,,; 6987, (LBF) 

ret thrust,, iRbp. clbfj 

SPECIFIC IMPULSE.,.,.,,,,, ; 2556, CIBF-SEC/LBM) 

THRUST COEFFICIENT,, 0,7315 


ANGLE OF ATTACK 0.000 (DEGREES) 

HASS FLO* RATIO,,, 0.9015 

AnCITIVE DRAG COEFFICIENT 0.0009 

LIMTIng PRPSSURE RECOVERY EFFICIENCY,... 0,1636 

OELTa PT2 0,1190 (PSD 

TOT*L PRESSURE RECOVERY - SLPF RSON IC. , , , , 0,3920 
TOTAL PRESSURE RECOVERY ■ SLBSCOC, 0,1659 
INLET PROCESS EFFICIENCY . SuP£ RSOMC . . . . 0.8957 
INLET PROCESS EFFICIENCY » SUB60MC,,.,,, 0.9050 
KINFTIC ENERGY EFFICIENCY - SUPERSONIC,,, 0.9351 
KINFTTC ENERGY Ep F IFIF nCY • SUkSCA 1C, , . . , 0.8851 

ENTHALPY a.T PO o SUPERSONIC,, -1.35 (BTU/LBM) 

ENTHALPY at PO » SUBSONIC.,.,..,,. 36 o 38 (BTU/LBM) 


MOMENTUM ArO FORCFS 

INLET FRICTION DR4G,,..,o 121.2 (LBF) 

TNLET momentum CHANGE. -761,4 (LBF) 
COMBUSTOR FRICTION ORAG, , 309, 8 . (LBF) 

C0R8I'sT0P STRUT DRAG.., 20,21 CLBF) 

COMBUSTOR momentum CHANGE,,,,., 1270, (LBF) 

NOZZLE FRICTION DRAG,, ,,,,,,, 52,00 (LBF) 

NOZZLE STRUT DRAG 0,00 (LBF) 

NOZZLE MOMENTUM CHANGE,,,, 1370, (LBF) 

NOZZLE PREBSURF INTEGRAL,, 1326, (LBF) 

EXTERNAL FRICTION ORAG,,,,,,,.,.., 0,00 (LBF) 

external pressure integral,, o, (lbf) 
total external drag,, ,,,,,, clSlO, (LBP ) 

TOTAL STRUT DRAG, ,,, ,, o ,, , ,, p , 20,21 (LBF) 

CAVITy FORCE. p1206, (LBF) 

CALCULATED load CELL force,,, -933, ,(LSF) 

MEASURED LOAD CELL FORCE.,,,.,,.,,, 1144, (LBF) 

FUEL VACUUM SPECIFIC IMPULSE 0.0, 0,0. -166, < 4 . -133,7. 


COMBUSTto 


FUEL-AIR RATIO,.,.,,,..,,,,,.,,,,.,,,,,,. 0,0271 

EQUIVALENCE RATIO.,,,,.,,,.,,, 0,914 

COMBU8T0R EFFICIENCY 1,000 

TOTAL PRESSURE RATIO,,, 0.1621 
CO-BUSTOR EFFECTIVENESS 0.8743 


INJECTOR DISCHARGE COEFFICIENTS 0,7981, 0,6906, 0,7962, 0 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT • CS,... 0.9584 


NOZZLE COEPFICIFNT . CT. ,,,,,, 0,8760 

PROCESS EFFICIENCY 0,8954 

KINETIC ENERGY EFFICIENCY, . 0,9073 


STATIONS 

nominal COWU LEADING EDGE. 

... 34,804 

ON) 

IWJECT09S 

FL'EL INJECTORS 
STATION 

VaLvE 

SPIKE TRANSLATION , 

,,, 0,3009 

(IN) 

u 

40.40Q 

A 

INLET THROAT,,,,,,,,, 

40,400 

’ON) 

16 

41,286 

s 

CO^L LEASING Eoce.i, 

... 35,185 

ON) 

1C ' 

44,300 


nozzle SHROUD TRAILING EDGE. 

... 73.525 

(IN') 

2a 

46,761 

D 

N0ZZLF PLUG trailing EDGE I 

... 87,277 

ON) 

2C 

46,250 

E 

strut leading edge,. 

... 56,441 

(IN) 

3a 

54,051 


STRUT TRAILING edge 

* « , 65,041 

ON) 

3b 

56,236 


COMBUsTOR EXIT. ? 

... 65,041 

ON) 

a 

44,766 



6791 



Reading 69 


265*20 sec* 


337 



330 
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WIK0 T'INt"EL 
0.000 7^9,750 

O.OOg 0,380 

SPIKE TIP NS 
0,60o 18.012 

0.60o 16.250 

wit-D TUNNEL 
0,000 T09.750 

0,00c 0,377 

SPIKE TJP NS 

0.60c 18,012 

0.60o 16,326 

INLET TH R LAT 
«0,«0o 278,390 

OO.UOfl 16,127 
INLET UPNiISK 
80. AO© 278,396 
«0.a0 0 13,839 

INLET ONNRSK 
00,600 122,168 
60,400 104,619 

CO*EUsTO» 0 

40,610 238,837 

40.41c 15,049 

COMBUSTOR 0 

41,28a 188,618 

41,284 18.522 

COK 8 UsTO» 0 

41.29a 196.294 

41.29a 16.561 

COMBU 3 T 0 R 0 

41,359 195,427 

41,359 18,820 

COMBUgTOP 0 

41.500 191,025 

41.500 ■ 20,403 

COt'BUsTOR 0 

42.460 167,183 

42.460 23.768 

COWBUsToR 0 

44.079 114.002 

44.079 46,553 

CON 0 USTOR 0 

44,310 1)2,681 

44,310 48,655 

COt'BUsTOR 0 

44,79a 110.605 

44*79a 53.676 

COt'BUsTOR 0 

44.800 110.577 

44.800 53,737 

CCWBH 3 TOR 0 

46,250 104.128 

46,250 S7 ,67 1 


T 

H 


1 

0 5 



660, 0( 

7a*o 

399 

»33. 2 ( 

06 ) 

2 

0 3 


2965 

660 . Of 

7f?M 

2696 

634. 3( 

76M 

3 

0 0 



660 , 0 ( 

7fvA) 

396 

*56, Of 

95) 

4 

0 0 


2965 

660, 0( 

7**) 

2899 

640, 2 f 

767) 

5 

0 3 


2909 

643,31 

770) 

H50 

229. SC 

359) 

6 

0 3 


2909 

643, 3C 

770) 

1393 

214, 4C 

36«) 

7 

0 4 


2909 

643. 3C 

7?0) 

2808 

612, 8( 

7(|0) 

8 

1 2 } 


2*73 

645, 7( 

7ql) 

1457 

228, 1C 

376) 

9 

a 21 


2*11 

649, 4C 

BoU 

1592 

2T5.4C 

430) 

to 

3 21 


2772 

649, 4( 

7<?0) 

1551 

276, OC 

4l8) 

U 

4 21 


2766 

649, ac 

7fi8) 

1554 

278. 7C 

4l9) 

12 

5 21 


2763 

648, 6f 

7A7) 

1S95 

290. 7( 

4 3 1) 

13 

6 3 


2811 

644, 3C 

& 0 l) 

1750 

316.7C 

476) 

14 

7 5 


3559 

634,1M0?9) 

2931 

424, 2< 

s 2 t ) 

15 

8 3 


3599 

632,4 C 1 Oa 1 ) 

3007 

433,4 ( 

850 ) 

16 

9 3 


3654 

626,2005?) 

3134 

451, 7C 

B 9 O) 

17 

to 0 


3654 

. 628,2005?) 

3135 

452, 0C 

89 O) 

18 

11 6 


3186 

1 Oil) 

2769 

500 , 6 c 

8ft9) 




fi h 

^ H A 

p v 

R E p 

0 P T 








CA Mk A 

rtPLWT 

SON v 


VFL 

3 

-r/A 


A ■/ A C 


C 

I V A C 

Phi 

ETaC 

1,2947 
i p 3907 

28,860 

28,859 

2571 

981 

6,006 

5890 

1,824 

0,10690 

27.f>S7 

0,9S8£ 

S05! 

9.784 

186,7 



1.2946 

1.2968 

26,859 

28.659 

2571 

2543 

0,401 

1 020 

2.081 

0,10690 

27, "57 

0,96H<? 

4971 

1,694 

183,7 



1.2947 

1.3937 

26,660 

28,859 

2571 

977 

6,034 

5893 

1.824 

0.104*0 

26.527 

0,96*2 

4954 

9,598 

l86,0 



1 .2946 
1.2967 

2B.B59 

28.659 

2571 

2545 

0,392 

996 

2. OBI 

C.104BO 

2b. 527 

0,98*2 

4954 

1.623 

186.8 



1.2965 
1 .3517 

28,659 

28.859 

2549 

1837 

2.477 

4551 

1.887 

0.94553 

27 ,057 

0,1117 

4289 

66,880 

158. b 



1.2965 

1.3550 

28,859 

28,859 

2549 

1803 

2.569 

4633 

1.887 

0,85957 

27.057 

0 . 1 229 

4333 

61,890 

160.1 



1.2965 

1.2996 

28.859 

26.859 

2549 

2507 

0,493 

1235 

1.943 

0.83957 

27,057 

0,1229 

4332 

16,500 

160. 1 



1,2987 

1.3524 

27,627 

27,626 

2591 
1 883 

2.427 

4571 

1.965 

0.94072 

27.152 

0,1117 

4268 

67,395 

137,9 

0.12 

0,07 

1.3022 

1,3467 

26,563 

26,563 

2617 

2003 

2.160 

4326 

2.037 

0,95443 

27,258 

0,1114 

4191 

64,164 

153.9 

0.23 

0,04 

1.3040 

1,3492 

26,523 

26,522 

2603 

1901 

2.182 

4323 

2.030 

0,95376 

27,258 

0,1115 

4190 

64,072 

133.8 

0,23 

0.01 

1,3043 

1.3491 

26.517 

26,516 

2601 

1903 

2.171 

4306 

2,030 

0,95526 

27,238 

0,1113 

4182 

63,918 

153.5 

0.23 

0,00 

1,3044 
1 ,3470 

26.516 

26,515 

2600 

2007 

2.109 

4232 

2.031 

0,95524 

27,236 

0,1113 

4165 

62,825 

152,9 

0,23 

0,00 

1,3020 

1.3391 

26,560 

26.580 

2616 

2094 

1,934 

4049 

2.046 

0.94582 

27,238 

0,1124 

4112 

59,512 

151.0 

0.23 

0,06 

1.2660 

1,2876 

27,449 

27,455 

2857 

2614 

1.240 

3241 ,2.123 

0,91446 

27,258 

0,1163 

4130 

46,057 

151.6 

0.23 

0,78 

1,2638 

1,2*44 

27,502 

27.509 

2667 

2642 

1.195 

3156 

R.125 

0.91277 

21.238 

0,1165 

4129 

44,764 

151,6 

0.23 

0,63 

1.2607 

1.2791 

27.583 

27,591 

2881 

2688 

1.106 

2972 

2.128 

0,90874 

27,238 

0,1170 

4125 

41,969 

151,4 

0,23 

0,89 

1.2607 

1.2791 

27,583 

27,591 

2881 

2688 

1.105 

2969 

2,128 

0,90876 

27.238 

0,1170 

4124 

41,933 

151.4 

0,23 

0,09 

1,2665 

1,2997 

23,b89 

23.890 

2921 

2747 

0,983 

2701 

2.329 

0,86653 

27.555 

o,1242 

4153 

36,374 

150,7 

0,62 

0.25 
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P 

T 

H 

GA**U 

unu*! 

9 ns v 

naC w 

VEl 

S 

rt/A 

A 

A/AC 

co M eis T o« 

0 

19 

18 3 










o 

104.104 

3168 


1*2064 

23,89) 

0921 







46,2e>o 

57*899 

2791 

500,t>( 8p9) 

1-2996 

23.892 

2747 

0,963 

2700 

2. 329 

0.8P6PE 

27.555 


COMBU$ToR 

0 

20 

13 4 










#3 1 0 

101*116 

3444 

635,4(1120) 

1.2736 

26,176 

3003 







47.310 

60.892 

3063 

499, 7( <>89) 

1.2860 

26,179 

2855 

0,913 

2600 

2.348 

0,80596 

27.555 

0.1 33b 

COMRligTOR 

0 

21 

t« 2 










47*319 

101*109 

3446 

635.5(1120) 

1.273$ 

24,170 

3004 







47*319 

60.946 

308$ 

<t9S,d( 9fl<J) 

1.2859 

26,181 

2856 

0.912 

26 00 

2.346 

0.40559 

2 7 Q 555 

0,1336 

r O^BUsTrP 

0 

22 

15 4 










48*110 

97.445 

3720 

627 »6( 1 2 1 9) 

1.2590 

26,684 

3064 







46*110 

57.623 

3335 

678,6(1 O76 ) 

1.2730 

24 , 692 

2936 

0,931 

2733 

2.367 

0,75111 

27,555 

0.1432 

CO^BUsTO* 

0 

23 

1 6 6 










46*759 

91.933 

336C 

663. 9(1221) 

1.2784 

21,645 

3152 







48*759 

C^SUSTOR 

45.611 

2895 

662o2(l0 2 5) 

1.2950 

21,648 

2934 

1,083 

3177 

2.665 

0 , 70 1 ? 1 

27,076 

0,1552 

0 

24 

17 2 










46*769 

Ri.581 

3386 

6«3.9(i222> 

1-2702 

21,648 

3153 







48.769 

45*465 

2895 

661, 3(1025) 

1*2949 

21,650 

2934 

1,085 

3183 

2*565 

0,70030 

27,874 

0,1554 

COM0U3TOR 

0 

25 

18 6 










49*299 

69*732 

3479 

639,6(1250) 

1.2735 

21,742 

3183 







49*299 

37.758 

2874 

388,8(1016) 

1.2943 

21,746 

2910 

1.215 

3542 

2.573 

0,65495 

27,874 

0.1662 

COMBUSTOR 

0 

26 

19 5 










50*709 

8U659 

3830 

629,6(1396) 

1.2543 

22,090 

3268 







50*709 

33*t37 

3148 

337.6(lll6) 

1.2796 

22.107 

3010 

1,270 

3822 

2.604 

0.55819 

27-074 

0,1950 

COHfiUsTOP 

0 

27 

20 6 










52.809 

75.767 

4067 

616,0(1683) 

1*2394 

22,354 

3348 







52*609 

23*025 

3191 

233.8(1127) 

1.2741 

22.364 

3005 

1.457 

4377 

2.622 

0,45750 

27.074 

0.2379 

COMBUSTOR 

0 

28 

21 3 










53*309 

76*037 

4044 

616,1(1676) 

1,2408 

22,338 

3342 







53-309 

20*655 

3094 

202,0(1089) 

1.2779 

22,366 

2905 

1,532 

454J 

2.620 

0,43881 

27,874 

0,2400 

COMBUSTOR 

0 

?9 

22 6 










54.059 

74*165 

4099 

61 0 ■ 3 ( 169?) 

1 8 237 0 

22.401 

3355 







54*059 

19.001 

3105 

177.0(1092) 

1*2765 

22.435 

2904 

1.571 

4656 

2*625 

0,41363 

27,074 

0,2631 

COMBUSTOR 

0 

30 

23 J 










54*619 

73*001 

4125 

606,7(lSoS) 

1.23S1 

22,436 

3360 







54.619 

17.325 

3079 

169,9(1081) 

l ,2770 

22.473 

29*49 

1,621 

4781 

2.627 

0,39115 

27*874 

0.2782 

COMBUSTOR 

0 

Si 

26 u 










55.760 

71.003 

4178 

602,6(1528) 

1.2313 

22,499 

3372 







55*76o 

15.881 

3089 

126,3(1003) 

1.2756 

22.54} 

2948 

1.659 

4892 

2.632 

0,36686 

27,074 

0,2966 

COMBMfiTOP 

0 

32 

23 S 









56*24<i 

55.521 

463d 

600.7(l7fl8) 

1,1939 

22,977 

3460 







56*244 

15.139 

3700 

I30,2(t3i8) 

1*2408 

23.126 

3142 

1.538 

4832 

2.672 

0.29502 

27,074 

0,3679 

COMBUsTOR 

0 

33 

26 5 










56.299 

64*686 

4234 

600,5(1550) 

1*2266 

22.561 

3363 







56*299 

11.556 

2995 

55, 7( lOaS) 

1.2780 

22.615 

2901 

1 ,800 

5221 

2.642 

0.29489 

27,074 

0,3691 

COMBUsTOR 

0 

34 

27 3 









56,439 

64*578 

4241 

600,0(1553) 

1,2265 

22,569 

3384 







56*439 

11.451 

2996 

52.6(i0yS) 

1,2779 

22,624 

2901 

1.805 

523$ 

2-643 

0.29292 

27*674 

0,3715 

COMBUsTOR 

0 

3$ 

26 21 









56*519 

46,366 

5154 

599,8(l9j5) 

1,1482 

23.519 

3537 







56*519 

14,717 

4487 

120.0(1625) 

1.1627 

24,000 

3288 

1 .490 

4899 

2.692 

0.29615 

27*874 

0,3675 

COMQUsTOR 

0 

36 

29 21 









56*799 

48,488 

5153 

596,7(19)5) 

1.1402 

23,521 

3537 







56.799 

14.287 

4468 

107.se 1*1 7) 

1.1635 

24,011 

3261 

I ,511 

4959 

2 0 692 

0.29512 

27,074 

0,3680 

COMfcOsTOR 

0 

37 

30 ?1 









57.02S 

46.250 

5152 

597.9(19)6) 

1.1402 

?3.5?1 

3536 







57.02s 

13,447 

4435 

86.2(i6 0 2) 

1.16*8 

2 « , 0 3 0 

3209 

1,546 

5060 

2.692 

0.29462 

27,074 

0,3694 


*-l>7> c IVAt P6I ETAC 

"155 "5 fa ,338 lSo,8 0.62 0.25 
93 IS 32.66b 156,6 0,62 0,36 
6317 32.626 156,7 0,62 0.36 
6062 31.902 161,9 0.62 0.06 

0565 30,619 163,8 1,02 0,27 

0566 30,605 163,9 1.02 0,27 
0676 36.052 167,7 1.02 0,30 
0916 33,156 176.0 1.02 O.ot 
5195 31,120 }R6,<i 1,02 0.08 
5206 30.968 188.2 1,02 0,00 
5310 29.931 190,7 1.02 0,50 
5376 29.061 192,9 1,02 0,51 
5005 27,891 195,3 1.02 0,53 
9612 22.212 201,3 1.02 0,66 
5616 23.928 201,5 1,02 0.50 
5625 23.829 201,8 1,02 0.5S 
5630 22, SOB 202,0 1,02 1,00 
5605 22,702 202,3 1,02 1.00 
5656 23.169 202 *9 1,02 1,00 
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f * P T 

h 

G A MV A 

*ni>T *$ 0 nv 

ha'CH 

VFL 

*S 

w/A 

mi 

A/AC 

VCMl M 

c 

ivat 

Phi 

‘ET AC 

CClt'BOsTOP 0 35 

57,7.1*9 Uo.O'JO >51'J3 

67.709 10.755 -4329 

31 ?) 

■595, 5{ i 9 1 J ) 
2.0,6(1557) 

1,1*79 

1.V687 

23.SU 
24 • 082 

3333 

3232 

1 , AbO 

5364 

2*69b 

0,209*9 

27,074 

4.3 

5661 

. 1 72 

243. B 

1,02 

1,00 

C0-i8ljs,T.0« '0 J 9 

36. . '7,6 9 34,,’649 j5 1.03 

58.. '-7,6g 5,51<2 i«090 

32 -2,1 

592,6 ( 1898 ) 

-I', 14, 20457) 

1.1*57 

wma 

23,491 
24 1 17 1 

3519 
31-4 7 

•1.890 

59*6 

2 o 7 1 e 

0,28815 

27, *74 

0.37-?/ 

5666 

26 ,'635 

-604,0 

1,02 

WOO 

CO^US'TOP i0 4 0 

60^7)7.9 5o.,", 60S -5’ll«8 

o.O, .'<7)7,9 1.6 .'6,50 -<4522 

33 21 

'588..0U9,,?) 
1'38.,7( 163-91 

1 

UI625 

?3.54 2 
23, *89 

3 5,3 « 
3-301 

1,437 

47*1 

2.686 

C.,29817 

27,874. 

’4,365 V 

5664 

21,970 

203.8 

1,02 

1,00 

CDK8UST0P O' <*1 

62.199 51.-333 .5147 

62.199 16,444-4503 

34 21 

504,‘5(i9,i2) 
•125,6( 163 , 1 *) 

1,1*9? 
I. 163/i 

23,549 

24.003 

3554 

32,94 

1.455 

4792 

2.684 

0,30626 

*27.874 'a.3*53 

S64fl 

22.807 

202,6 

1.02 

1,00 

co^eusTrP . o 42 

64 ,. 663 48,794 -51,33 

64,063 19,46.9 4607 

35 2,1 

S77,2(i9 0 6) 
1 9.6 ,,5 ( 1 6 7 6 ) 

* 

1.1490 

1.1595 

?3 ,*5 *52 
23.935 

3528 

33331 

1.-3 1-0 

4364 

2.607 

0.29030 

27.874 

0 ,'374 9 

S622 

19,690 

201,7 

1,02 

1,00 

'Gohaua.TOR 0 43 

65.-039 45.-400 '5 U2 

65,039 19. 9 1*7 4662 

36 200 

575,9(l9„,n 
238, 3( 1 7 0 0 ) 

1.1484 

1.1570 

23,' 5 4 3 
23,689 

3524 

3350 

1,227 

4110 

2,693 

0,26988 

27.874 

0.4032 

5618 

17.239 

201.6 

1.02 

1,00 

CO^BUsTOP REGFb 44 
65,039 45,400 5160 

65,039 19,894 47.03 

37 2 

614, 3(19)0) 
272,8(17)8) 

1.1472 

1.1548 

23,489 

23,646 
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t«LET 


CAIC^L a TEU THRUST,,, ,M 

. . , , , 1871- 

f LbF) 

fc A 3 IJ R £ 0 THRUST, ,,,,, 

1 6fl 1 - 

t LBF ) 
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KEGENEKATIVEoCOOLED engine PERFORMANCE 
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STRUT TRAILING EDGE. 

%r ' 

65,039 

(IN) 

3 A 

1 Q 

39,099 

C L 

COMBUSTOR exit.,, ........ o.. f 
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KTSETIC ENFRGY FFFIPIFNCY - 8UB8CA If , , , . , 0.8859 

EMHAl PY at PO • SLPEP3 r a tC 6,38 

ENTHALPY AT pn ■ SUBSONIC,,..,,,.,,,..,.. 29.16 


MOMENTUM Ak.O forcfs 


COMBUSTOR 


inlet friction DPAG,,,, 
inlet MOMENTUM CHANGE,, 
COMBUSTOR FRICTION DRAG 
COMBUsTOR STRUT DRAG... 
C0H8UST0R MOMENTUM CHANGE 


IS. 16 

IBS, 

NOZZLE F p ICTION DRAG, , 28,89 

NOZZLF STRUT drag 0.00 

NOZZLE MOMENTUM CHANGE.,.,,.,,,?,.,.,,,., 083, 

NOZZLf PRESSURE INTEGRAL,, 510. 

EXTERNAL FRICTION DRAG.,,, ' ' * ' 

EXTERNAL P d E86UR6 INTEGRAL 
TOTAL EXTERNAL DRAG,,,.,,. 

TOTAL STRUT DRAG »•»««,,,». 

CAVITv FORCE,,,,.., 

CAICUlATFD load CELL force 
MEASURED LOAD cell FORCE,. 

FUFL vACUM 9PECIFTC I M PUL8E 


(I BF) 
(LBF) 
(LOF) 
(LBF) 
(LBF) 
(LBF) 
(LBF) 
(LBF) 
(LBF) 


„ “ * 

*••8 »995* 

< L8F ) 


. . . „ » 1 Ob 0 „ 

(LBF) 

(L8F) 


,,,, 15.16 


;;;; 1 1 37 , 

(UP) 

(LBF) 

(LBF) 


i... 9 2 7 b 7 . 


.... -2893, 


FI'EL-AIR RATIO,,, 0,0000 
EQUIVALENCE RATIO,.,.,..,..,..,... 0,000 

COMBUSTOR EFFICIENCY.......... 0,000 

TOTAL PRESSURE RATIO,.,,.,,...,,,..,.,,.. 0.2538 
C0MRU8T0R EFFECTIVENESS 0,6991 


INJFCTOR OISCHAPGF POEFFICIFK'Tfi 

Nozzue 

VACUUM STREAM THRUST COEFFICIENT • CS.,.. 0.9910 


NOZZLF COEFFICIENT . 0.9929 

PROCESS EFFICIENCY,,,,,,,. 0,9893 

KINETIC ENERGY EFFICIENCY. 0,9819 


STATIONS 


N0MIN A i. CU h L lfadjng 

EDGE ■ • • 8 f 


... 3«.88a 

SPIKE TRANSLATION,,,, 


• £ * • • • * 

... 0,3109 

tnlht throat.,.* , 


*• * * • * 9 

... ao.aoo 

COHL lEADING EDGE-.-. 



35,195 

NOZZLE SHROUD TRAILING edge. I. 


... 73*535 

NOZZLf plug TRAILING 

EDGE*.... 

• 2 * . • . . 

«.« 87,287 

STRUT l F ADINO edge,,, 


*4® * * • * 

«,* 56,^51 

STRUT TRAILING EDGE,, 


* 5 * * * * • 

... 65 • OS 1 

COMBUsTOR EXIT...,.., 



... 65.051 


(IN) 

IMJECT0P9 

fuel INJECTORS 
STATION 

(IN) 

1 A 

«0,a00 

(IN) 

ID 

91,298 

(IN) 

1C 

99,300 

(IN) 

?A 

“8,771 

(IN) 

2C 

96.250 

(IN) 

3A 

59.061 

(IN) 

38 

56.F96 

(IN) 

tl 

99,796 


VALVE 


(LFGR6ES) 

(PSI) 

(PTU/LPM) 

(BTU/LBM) 
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RAMJET PERFORMANCE 


So 



„ 



S U 

M M A 

P Y 

R C P 

1 P R T 








p 

,T 

H 


(1 A M rt A 

mol^T 

SONV 

MACH 

VFL 

S 

W/A 

* 

A/AC 

► CM** 

it 

I V A C 

PHT 

£TA r 

-lyi^TUMNEl, 

1 

* 5 















;*0',000 ?A3i2A9 ■ 

29U 

6^3. 6C 

770 3 

1,2960 

26,698 

2548 












<,6,C0<> 0,377 

388 

*35, M 

93) 

1.3966 

26,697 

967 

6,031 

5630 

1,819 

0,10579 

25,248 

0,9318 

4665 

9,586 

184,6 



SPIfiE TjP NS 

’:2 

0 5 
















• 0,600 1 8 , t'B7 

29 1 1 

643, 6f 

77") 

1,2960 

20,697 

2548 












,0,600 16.S25- 

aea* 

b 2 0 , 6 f 

751) 

1.2980 

26.697 

2522 

0,387 

975 

2,074 

0 , 10579 ' 

'25,248 

0.9318 

4709 

1.603 

186,5 



WIND TUNNEL 

3 

0 0 















0,000 703.209 

2?il 

603. 6 ( 

77O) 

1,2960 

26.898 

2540 












0.00(1 0 ,'383 

390 

-35', 3 ( 

, qO) 

1.3986 

28,897 

969 

6.015 

5828 

1.019 

0,10701 

25.537 

0,9318 

4710 

9,692 

164.7 



SP1KF TJP NS 

a 

0 0 


V, 














0,600 18,1P7i 

2? 1 1 

6«3, 6( 

77O) 

1,2960 

28,097 

2540 












, 0 , 60o lb.ttRl, 

2*46 

620, 0 { 

751 J 

1,2981 

26,897 

2521 

0.398 

968 

2 0 074 

0.10701 

25,537 

0.9318 

4718 

1*644 

184,7 



INI ET THROAT 

5 

0 0 















OO.HOo 185,190 

2872 

031,7 ( 

7g8) 

1 ,2973 

26,697 

2532 












00,000 18,658 

1698 

282, 3( 

Ojl) 

1.3407 

28,897 

1950 

2.1«5 

4182 

1.911 

0 . 8852A 

25,248 

0,1114 

3014 

57,528 

151*0 



Inlet lipn'RSn 

6 

0 3 


■ 













0.0,000 185,190 

28 72 

631',7( 

758) 

1 o29?S 

26.897 

2532 












O0.O00 15.877 

1562 

260, 3( 

393) 

1.3441 

20,897 

1913 

2,202 

4208 

1.911 

0,60076 

25,240 

0,1225 

3063 

53.622 

153.0 



•INLET 0NNK8K 

7 

0 0 















OO.OOo 107,871 

2872 

631. 7( 

758) 

1,2973 

20.897 

2532 












00.080 90,202 

2756 

597, 2f 

7 ? fl) 

l«r3010 

28,897 

2434 

0,589 

1315 

1.940 

0,00476 

25,248 

0,1225 

3863 

16*440 

153,0 



COMBUSTOR 0 

8 

1 21 















00,010 158,032 

2827 

630, It 

775) 

1,2998 

27,732 

2567 












OO.Olo 12,072 

1518 

20a, 9( 

392) 

1.3487 

27.732 

1916 

2.2R2 

4391 

1.985 

0 ,8880# 

25*331 

0.1114 

3013 

60,594 

150,5 

0,11 

0,07 

COMBUSTOR 0 

9 

2 21 

- 






• 








"I. 30 0 125.990 

2757 

631, Ot 

760) 

1,3036 

26,60? 

2592 












“I. 500 16.110 

1668 

296. 8< 

05U 

1,3427 

26,607 

2046 

1.999 

4Q09 

2,060 

0,89280 

25,416 

0.1111 

3609 

56,736 

145.1 

0,22 

0,04 

COPBUgTOR 0 

10 

3 21 
















Ol,31o 130.600 

2717 

630. 9( 

771) 

1 ,3055 

26,565 

’2576 












A 1 .3 lo 16.151 

1626 

297.3C 

“oo> 

1,3451 

26.565 

2023 

2,019 

4006 

2,053 

0.89261 

25,416 

0.1112 

3687 

56,675 

145.1 

0,22 

0,01 

COP0U8TOR 0 

U 

o 21 














01,375 129,906 

2710 

630, 6( 

7*9) 

1,3050 

26.559 

2574 












01.!7g 16,017 

1631 

300, SC 

Ofll) 

1,3449 

26 0 5S6 

2026 

2,006 

4064 

2.053 

0.89396 

25,416 

0,1110 

3677 

56,465 

144,7 

0,22 

0,00 

COMBUSTOR 0 

- 12 

S 21 















Ol,50o 127.779 

2707 

630, Ot 

7fc8) 

1,3059 

26, *558 

2573 












Al.SOo 17,038 

1661 

309. 7f 

#50 

1.3435 

26.557 

2044 

1.959 

4003 

2.054 

0,89016 

25*416 

0,1110 

3658 

55,630 

143,9 

0.22 

0,00 

COMBUSTOR 0 

13 

6 21 















02.06(1 109. 9aO 

2689 

620, Of 

7&3) 

1,3065 

26,557 

2565 












O2.06o 17,810 

1723 

327. 9f 

068) 

1.3407 

26.557 

2080 

1.R52 

3852 

2,063 

0,80538 

25,416 

0,1121 

3554 

52,997 

139,8 

0,22 

0,00 

COPeUsToR 0 

la 

7 21 















00.095 101.700 

2662 

612. Bf 

750) 

1.3072 

26.567 

2552 












00,095 28,852 

1963 

396,£f 

5 S 9) 

1 ,331 \ 

26,667 

2211 

1.009 

3292 

2.066 

0,85095 

25.416 

0,1161 

3458 

43,733 

136,1 

0.22 

0,01 

, COMBUSTOR 0 

IS 

8 21 













40.310 100.760 

2649 

611.lt 

7s0) 

1.3077 

26.559 

2547 





* 







00,310 29,703 

1972 

001, 7f 

5#2) 

1,3308 

26.559 

221? 

1 ,#61 

3237 

2.065 

0,85306 

25.416 

0.1163 

3444 

42.937 

135.5 

0,2? 

0,00 

COMBUSTOR 0 

16 

9 21 
















00, Boo 97 , #5fl 

2635 

607.2C 

7«6) 

1,3082 

26,556 

2541 












OO.eoo 31.905 

2012 

010, 0( 

550) 

1.3294 

26.557 

2230 

1,390 

3109 

2,066 

0,85010 

25,416 

0,1167 

3410 

41,075 

134,2 

0,22 

0,00 

COt-BUaTOR 0 

17 

10 21 















OO.Blo 96,729 

2650 

607.1( 

75O). 

1.307S 

26.573 

2546 












00,010 31,870 

2027 

01 J,9f 

359) 

i.3286 

26,573 

2245 

1.385 

3109 

2.068 

0.85015 

25,416 

0,1167 

3409 

41,078 

134.1 

0.22 

0,01 

COMBUSTOR 0 

18 

11 21 












- 

06,26ft 91,022 

2600 

595,3 f 

735) 

1,3093 

?6 ,560 

2524 












06.26Q 27,276 

1936 

39 1 , £ f 

,532) 

1.3321 

26,560 

2 1 9P 

1,050 

3196 

2.06b 

C.800P6 

25,416 

0.1239 

3390 

39,775 

133,4 

0 ,22 

0,00 
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comisTo 0 

67.310 

67. 3 1 0 

combustor 

67.335 

67.335 

COi'SUsTOR 

«8,ue 

«8. no 

COMBU$Tt)R 

«8,7fl 5 

66,78? 

ro^BUsTOP 

69.315 

69.315 
roneusToR 

■50,72s 

S0,72s 

CO^bUsTOR 

52.825 

52.825 
COMBUSTOR 
53.325 
53,32; 
COMBUSTOR 
56.075 
56.075 
CORBUgTOR 
56,e35 

56 ,83S 
CORBU3TnB 

55.760 

55.760 
COKBUsTOR 
56,26o' 
56.26o 
rOMBUsTOR 

56.315 ' 

56.315 
COKBUsTOR 
56,65? 
56.65? 
CORBUgToP 

56.535 

56.535 
COMBUSTOR 
56.81? 
56,615 
COMBUSTOR 
57,06 i 

57 , 06 j 
COMBUgTOR 
57.76s 
57,76s 

to COMBUSTOR 
tn 58,785 
t» 58,785 


P T 
0 19 

93.113 2572 
23,906 181)6 
0 20 

92.857 2578 
26,099 1855 

0 21 

*3.516 2776 
25.765 2095 
0 22 

85,680 2715 
20.109 1916 
0 23 

*6,691 2679 
16,950 1802 
0 26 

97,625 2527 
10,312 1662 
0 25 

90.268 2563 
8.175 1609 
0 26 

88,639 2572 
7,737 1601 
0 27 

68,089 2569 
7,023 1366 
0 28 

09,256 2551 
6.300 1312 
0 29 

61,632 2606 
6,162 1360 
0 30 

55,527 2803 

6,057 1666 
0 3 1 

80.165 2559 
6.261 1221 
0 32 

79,331 2566 
6.209 1228 
0 33 

33.858 3520 
6.010 2606 

0 30 

33.989 3518 
5.962 2397 
0 35 

33.853 3517 
5,782 2381 
0 36 

32,807 3613 
5,205 2338 
0 37 

32,227 3507 
0.837 2303 


H GAUM MOLMT SOKV MACH Vfcl. 5 w/A * A/AC 

12 21 

586. 9f 7 2 6> 1,3103 26.558 2512 

360, 2( 5 o /J > 1.3356 26.558 2108 1,556 3338 2,061 0.70517 25,616 0,1332 
13 3 

586, 7f 7 j 8) i.JiOO 26.565 2516 

360. 7( 5fl7) 1,3352 26.565 2153 1,568 3333 2.062 0.76630 25.016 0,1333 
16 6 

580.9C 7p6) 1,3008 26,791 2966 

369, Of 576) 1.3230 26.791 2269 1,035 3256 2,0*8 0,69035 25.616 n,io?9 

15 3 

576, Of 7 6 8) 1,3033 26,762 2565 

329. 5f S33 ) 1,3310 26,762 2177 1.615 3515 2,081 0.63850 25,616 0,1550 

16 3 

573,2c 7gT) 1,3008 26.715 2551 

303. 7( 6q0) 1,3357 26,7)5 2116 1,735 3672 2.076 0.59719 25,616 0,1662 
17 21 

565,0 ( 7 j 2) 1,31 16 26,501 2690 

239, 6f 366) 1,3566 26,501 1911 2,116 0062 2,052 0,50897 25,616 0,1950 
IB 0 , 

557, i( 7j>2) 1,3096 26,667 2502 

210. Of 37b) 1,3558 26,667 1888 2,208 016$ 2.061 0,61716 25,616 0,2379 

19 3 

55S.4C 7 ? 3) 1,3090 26,662 2506 

203. 2C 376) 1.3562 26.662 1862 2,230 6198 2,063 0,00011 25.U16 0,2680 

20 2 

552. 9( 726) 1,3090 26,667 2506 

192, Of 36«) 1.3561 26,666 I860 2,285 4250 2.063 0,37716 25,6ib 0.2631 

21 3 

550, 5( 7i 8) 1,3097 26.656 269 6 

1T9.9C 3fl9) 1,3613 26.656 182S 2,359 OJ06 2,060 0,35666 25, 616 0,2782 

22 6 

567, 9( 736) 1,3071 26,722 2517 

176. 2C 366) 1,3575 26,722 1859 2,320 0313 2,072 0.33687 29.816 0,2963 
23 5 

506, 7( 8 0 6) 1,2962 26,980 £606 

185. 6f 8a7) 1,3391 26,980 2020 2,096 0250 2,120 0.26978 25,616 0,3678 

26 5 

S«6,6f 721) 1,3092 26,678 2899 

108, 2( 323) 1.3665 26.678 1766 2,532 6065 2,068 0,26893 25,616 0,3690 

25 3 

506. 2( 7j3) 1.3089 26,686 2501 

107. 5f 325) 1,3661 26,666 1768 2,327 OU67 2,070 0.26700 29,616 0,3717 

26 21 

506 , 1 ( 1 0 j 1 ) 1,2619 27.755 2820 

182, 6f 6g9 ) 1,3023 27,765 2368 1,801 0265 2,192 0.26999 25,616 0.3675 

27 21 

505.6 f 1 0 1 1 ) 1,2616 27.755 2820 

lBo.lf 6g6) 1,3026 27.765 2366 1,808 0276 2,192 0.26909 25,616 0,3688 

28 21 

568 ,9( 1 0 1 0 ) 1,2616 27,755 2019 

175, 2f 652) 1,3032 27.765 2357 1,825 8J01 2,192 0,26868 25,616 0,3693 

29 21 

S8J f 5(lO|)9) 1,2610 27,755 2*10 

161, flf 638) 1,3000 27,765 2336 1,872 0373 2.190 0.26602 25,016 0,3753 

30 21 

501,6f l*n 0 7) 1,2619 27,756 2816 

151 , Of 6 j6) 1,3059 27.765 2321 1,908 0019 2.195 0,26270 25,816 0,1777 


* 0 * 1 * e I V A C Phi &TAC 
3658 36.660 135.9 0,22 0,00 
3656 38,550 136,0 0,22 0,01 
3515 35,138 138.3 0,22 0,20 
3577 36,879 160,7 0,22 0,16 
3622 36,078 102,5 0.22 0,)0 
3708 31.969 145.9 0.22 0.02 
3791 27,021 109,1 0,22 0,08 
3Bu7 26,10) 109,8 0,22 0,09 
3830 20, 90S 150.7 0.22 0,09 
3851 23,868 151,5 0,22 0.09 
3873 22.006 152,6 0,22 0,16 
3920 17.821 156,6 0.22 0,36 
3930 18.660 150,6 0.22 0,10 
3933 18,533 156,7 0,22 0,11 
3935 17,896 156,8 0.22 1,00 
3941 17,880 155.0 0.22 1,00 
3905 17.960 15$, 2 0.22 1,00 
3954 17,968 15S.6 0,22 1,00 
3959 18.040 155, 8 0.22 1,00 
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1 

P 

r 

H 

GA 1 ^ A 

KOL w T 

SONV 1 

MACH 

VEL 

S 

W/A 

* 

A/Atr 

koktm 

tr 

ivAcr 

PM! 

ETAC' 

COmUsTOP 

0 

18 

Si 21 















60.79s 

15.025- 

3497 

539,0M0qA) 

1.2603 

27.753 

2810 












60.795 

1.375 

2043 

72. 9( 5g0) 

1.3153 

27.765 

2194 

2,201 

4830 

2,24d 

0,27186 

25,416 

0,36?0 

3944 

20,406 

155,2 

0,22 

1,00 

CO^SU^TQR 

0- 

39 

32 21 
















31.768 

3495 

537 ,5(1 0(i3) 

1.2624 

27.756 

2811 












62.21$ 

4.562 

2270 

101. 0< 6j8) 

1.3071 

27,765 

2305 

1,931 

4452 

2.194 

0,27925 

23,416 

0.3SS3 

3932 

19,320 

154./ 

0.22 

1,00 

CO*&U$TO& 

0 

40 

S3 21 















64,67 9 

35.752 

3466 

53U,,ir tOoO) 

1,2631 

27.757 

2808 












64,679 

8..8U 

25b6 

232, 8f 7(>9) 

1,2967 

27.765 

2441 

1,590 

3882 

2,185 

0,26470 

23,416 

0,3709 

3915 

1 5 ,969 

154,0 

0,22 

1,00 

COMBUSTOR 

0 

41 

3« 21 















65,05$ 

33.505 

3484 

533,i)( 9 9 9) 

1,2630 

27,756 

2807 












65 #055 

9.973. 

2676 

267, 3( 7ii3) 

1.2928 

27.765 

2489 

1,466 

364*? 

2.189 

0,24606 

25,416 

0,<1032 

3912 

13,954 

153.9 

0,22 

1,00 

COHBUsTOP 

REGFN 

42 

35 3 

* 














65.055 

33.505 

378a 

600.2 009 7) 

1.249t 

27.743 

2911 












65.055 

J 1.469 

3025 

379, «{ 052) 

1.2802 

27,763 

2633 

1,372 

3612 

2,219 

0,24606 

25,416 

0,A032 

4038 

13,813 

158.9 

0,22 

1,00 

N022LE AE 


«X 

36 0 















67.291 

33.505 

3484 

533. <i( 9 9 oi 

t o 2630 

27.756 

2807 












67.29i 

O.Ul 

1*13 

•109, |( 1*0) 

1.3457 

27.765 

1846 

3, 072 

5670 

2.189 

0,05123 

25,416 

1 .9371 

4932 

4,514 

190.1 

0,22 

1.00 

NOZZle p 0 


«a 

37 0 















87.29! 

33.505 

3464 

533. Of 9 9 o ) 

1.2630 

27.756 

2807 












67 . 29 1 

0.377 

1196 

•168, 2( 3o’) 

1.3591 

27,765 

1708 

3.470 

5925 

2.189 

0.03349 

25,416 

? ,9629 

4967 

3,084 

195,4 

0,22 

1,00 

nozzle ae 

aeoEN 

45 

36 0 















87.291 

33.505 

3784 

6«0,2(10 9 7) 

1,2491 

27.743 

2911 












87*29i 

0.775 

1603 

•55. 5( 022) 

1,3349 

27.765 

1958 

3.014 

5900 

2.219 

0,05123 

25,416 

J.9371 

5045 

4,697 

198.5 

0.22 

Ut 0 

NOZZLE p 9 

RFGEN 

46 

39 0 















87,29t 

33.505 

3784 

6A0.2U097) 

1,2491 

27,743 

2911 












87.291 

0.377 

1334 

•131. J( 3<j6) 

1.3506 

27.765 

1796 

3,459 

6212 

2.219 

0,03153 

25.416 

3,1068 

5211 

3,044 

205,0 

0.22 

1.00 

FICTIVE CO«aU8TB 

66 

59 0 















65.055 185,190 

3487 

333,0(1060) 

1,2658 

27,760 

2842 












65.05S 

0.377 

752 
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00 

1.126E 

Ofi 

9,214? 

01 

•3. QbiE 

03 

»1.«SJE 

03 

•1,6106 

03 

5,n8A? 

03 

3.5426 

00 

1,7966*03 

2,993? 

00 

1,5186-03 

7.36JE 

01 

1.267E 

00 

l.URSe 

Oo 

1,550? 

02 

•3,0956 

03 

ol.^SBE 

03 

•1,6392 

03 

5,273? 

03 

3o3M? 

00 

1 ,7046*03 

3.967? 

00 

2. OU6-03 

7.278F 

01 

1.260E 

00 

1.303E 

Oo 

1 .606? 

02 

•3,098? 

03 

ol.«36E 

03 

01.6416 

03 

5,2906 

03 

3.343? 

00 

1,6956*03 

3.458? 

00 

1.7546*03 

7.3SJE 

01 

1.112E 

00 

3>45og>0t 

1 ,9336 

02 

•3,113? 

03 

O1.A50E 

03 

-1.6596 

03 

5,3746 

03 

2,9$U 

00 

1.4966*03 

9,1556* 

-01 

4,6426*04 

7.35AF 

01 

1.111E 

00 

3.3R9P, 

nO 1 

1,9406 

02 

•3,113? 

03 

»1.«50E 

03 

•1,6556 

03 

5,3756 

03 

2,9496 

00 

1,4956*03 

9,019?* 

>01 

4,5736-04 

7.0«ftF 

01 

8.500E- 

'01 

0.000 


2,l«8t 

02 

•3,144? 

03 

“1 . a 61E 

03 

■ 1 ,6846 

03 

5.4276 

03 

2.255F- 

00 

1,1446*03 

0.000 


0,000 

7.77 t E 

01 

S ,3006-01 

0.000 


2,484£ 

02 

•3.148? 

03 

-l.ttBSE 

03 

• 1 , 684F 

03 

3,5256 

03 

2.202? 

00 

1,1176*03 

0,000 


0,000 

8.I61E 

01 

B,650E« 

■01 

0.00c 


2,846E 

02 

•3,1526 

03 

■ U«6BE 

03 

•1,684? 

03 

5,630£ 

03 

2.295E 

00 

1,1646-03 

0,000 


0,000 

fioiixaE 

01 

fo # osoe«.oi 

0.000 


3 , 0 09£ 

02 

•3.154? 

03 

oU«70E 

03 

•1,684? 

03 

5,684? 

03 

1,605? 

00 

8, 140?- 04 

0 ( 000 


0.000 

6 §728E 

01 

6,150E« 

►01 

0.000 


3,1566 

02 

•3.1576 

03 

<*1.«73E 

03 

•1,6846 

03 

5.7076 

03 

1,6326 

00 

8,2746*04 

0,000 


0,000 

B,72qF 

01 

6,150?-ol 

0.000 


3, 1566 

02 

•3.157F 

03 

-l.«73E 

03 

• 1 , 68 4 F 

03 

5,7076 

03 

1,632? 

00 

8.2756*04 

0,000 


0,000 
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READING ° 0071 BtOCK O 71 TTmE o 171. 33B MACH 6,0 OT o 743.299 TT a 2911.'! 


PAGE 6 


X Dt>R*G CiJRAG CP HC 


4.04 0 * 

01 

1.283E 

02 

1 

.2835 

0? 

2.A29E-03 

4 t 548F«02 


01 

t,77ie» 

01 

1 

.205? 

02 

2,655t*»03 

3,35bF*02 

4,13qf 

01 

t.teiE 

01 

l 

.953* 

02 

2.788e»03 

3.9525*02 

4.i3i5 

01 

i,762E« 

01 

l 

.«55P 

02 

2. 5876-03 

4,1966-02 

4.137S 

01 

1.127E 

00 

l 

.9665 

02 

2, 5616-0S 

4,27 1E*02 

4.is 0 e 

01 

a,150£ 

00 

1 

,988* 

02 

2.573E-03 

4.431**02 

4,24 6 5 

01 

1.62SE 

01 

1 

• 6505 

0 ? 

2.638E-03 

4,5«06o02 

4.404* 

01 

2,5635 

01 

1 

.9065 

02 

2.7175-03 

5,5576-02 

4,4*1* 

01 

3.0855 

00 

1 

.9375 

02 

2.733E-0S 

5.606**02 

4.48o£ 

01 

6.888E 

00 

2 

.0065 

02 

2.791E-03 

So729*o02 

4,46)* 

01 

1.3905- 

01 

2 

.0075 

02 

2.7SU-05 

5.7295*02 

4.686* 

01 

t.978E 

01 

2 

.2055 

02 

2, 790£»OJ 

5.150**02 

4.73i* 

01 

1.380E 

01 

2 

.3935 

o? 

2.6665*03 

4,S12*d02 

4.733* 

01 

J.220E- 

01 

2 

.3975 

02 

2,6655-03 

4.6526*02 

4. 8 1 1 E 

01 

9.9S7E 

00 

2 

.99te 

02 

2.652E-03 

4,967**02 

4,678* 

01 

7,935E 

00 

2 

.5205 

02 

2.716E-03 


4,93)5 

01 

6.136E 

00 

2 

.5835 

02 

2.638E-03 

3,733**02 

5,072* 

01 

1.508E 

01 

2 

.7335 

02 

2.S05E-03 

2,663**»02 

5,282* 

01 

1,8896 

01 

2 

.921P 

0 ? 

2.292E-03 

2,3045*02 

5,332* 

01 

3,9135 

00 

2 

.9605 

°2 

2.332E-03 

2,171**02 

5,40*7* 

01 

S.676E 

00 

3 

.0175 

02 

2.313E-03 

2,008**02 

5.4B3E 

01 

5.061E 

00 

3 

.0715 

02 

2,2866-03 

1,847Eo02 

5,576* 

01 

6.250E 

00 

3 

,1395 

02 

2.253E-03 

1 ,804**02 

5.626* 

01 

2.0565 

00 

3 

• 1555 

02 

2,2885-03 

1,666**02 

5 . 63 1 E 

01 

3,0595- 

01 

3 

.1565 

02 

2.9665-03 

1,232**02 

5.64 S e 

01 

7.676E. 

01 

3 

.1*55 

02 

2.180E-03 

1,320**02 

5,653* 

01 

9.772E- 

01 

3 

.1705 

03 

2,900E»03 

1,3672*02 

5,601* 

01 

1.8735 

00 

3 

.1895 

°2 

2,9315=03 

1,359**02 

5 , 7 0 <1 * 

01 

1.513E 

00 

3 

.2065 

02 

2.9266-03 

1,330*»02 

5,776* 

01 

9,8625 

00 

3 

.2555 

0 ? 

2.918E-03 

U2345*02 

5,870* 

01 

6.863E 

00 

3 

.321P 

02 

2,9135-03 

Ul70*o02 

6.079* 

01 

1.S23E 

01 

3 

.9735 


3,2326=03 

4.49i£q.03 

6.22i* 

01 

1.11SE 

01 

3 

.3855 

02 

2.914E-0S 

1 ,125*002 

6*4605 

01 

1.631E 

01 

3 

.796? 

02 

2,935£=03 

1 o723£o02 

6,505* 

01 

2. HOE 

00 

3 

.7698 

02 

2,995E«03 

1 ,60 1 *<902 

6.509F. 

.01 

2,1585- 

01 

3 

.7716 

02 

3.O99E-03 

U030E-O2 

6,529* 

01 

1.08OE 

00 

3 

.7825 

02 

3.046E-03 

1,626**02 

6,69 5 E 

01 

8,2535 

00 

3 

.8655 

02 

2.901E-03 

1.205**02 

6.762* 

01 

2.719E 

00 

3 

.8925 

02 

2.870E-03 

1 ,0655-02 

6,839* 

01 

2.8665 

00 

3 

.9215 

02 

2,8296=03 

9,242E«.03 

6.911* 

01 

2 .o«oe 

00 

3 

.9955 

02 

2.796E-03 

8.357E«0S 

6.972E 

01 

1.828E 

00 

3 

.9635 

02 

2.782E-03 

6.7145*03 

7.067F 

01 

2.223E 

00 

3 

.9665 

02 

2.642E-03 

4,4135*03 

7.110E 

01 

fi,«7«E-01 

3 

• 9996 

02 

2.692E-03 

4,424**03 

7,263* 

01 

3.U1E 

00 

4 

.0255 

02 

2.659E-0S 

4.6155*03 

7.270* 

01 

2,9995-01 

4 

.0285 

02 

2,6436=03 

4,551E«03 

7.353* 

or 

1.1935 

00 

a 

.0905 

02 

2,5426=03 

2 • 946Ew03 

7 o 35uE 

01 

1.8635° 

03 

a 

• 0906 

02 

2,5916=03 

2 . 9365*03 

7 . 486 F 

01 

6.390E- 

01 

4 

.0966 

02 

2,5636-03 

3.3105*03 

7.77J* 

01 

1.2986 

00 

4 

.0595 

°2 

2,5466=03 

3.233F-03 

,8, 161* 

01 

1.33«E 

00 

4 

.0725 

02 

2.5376-03 

3,31 5**03 

;8,4a 2 e 

01 

6,S<|9E° 

01 

4 

,«?9F 

02 

2.4626=03 

2,496**03 

8.728* 

01 

2.299eo 

01 

u 

.0816 

02 

2,9536=03 

2,516**03 

8.729F 

01 

0,007 


4 

.0816 ,0? 

2.953E-03 

2,510**03 
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PACE 7 


REAPInN s 0071 CLOCK a 71 tThF a t71,33P *ach 6,0 PT a 7 <iJ, 2 <l<} T[ a ERit^u 

RAWJFT PERFQRkAK CE 


EngInf PfSpripiijiK 


INLET 


CALCINATED thrust ,,,,, 

“EASUftEO thrust 

CALCULATED SPECIFIC IMPULSE,, 
m EASUrFC SPECIFIC impulse,,,. 
CALCULATED THRUST COEFFICIENT 
measured thrust coefficif,\t, , 


•96, UBF) 

•3i3, (LBF) 

•570, {L8P“SEC/LyM) 
•i9a«. (LaFasec^LRM j 
•,9390 
-.1357 


KEGEHERAft ve«C 00LF0 F^GTfiE PERFORMANCE 

calculated 

STREAM THRUST , , , «792, 

NET t h pust ’ tor, 

SPFCIfTC IMPULSE. 637, 

THRL6T COEFFICIENT 0,0436 


(LBF) 

CLBFJ 

(LBRoSEC/LSM) 


A>>SLf OF ATTACK 3.000 

mass FLO' 1 - RATIO,, ,,,,, 0.93IP 

AOCIIIVE DRAG COEFFICIENT, 0.0053 

LIMITING PRESSURE RFCPVERV FF F IC IES C T , , . . u,J42S 

.JFLTA PT2, (..1200 

TOIAl. PRESSURF SECQVERT • 61 PFR SL^ I P ,,,,, p,2«92 

T"TA(. PRESSURE RECOVERY • SUBSCMC 0,1451 

InET PROCESS EFFICIENT • SuPfcRSDMC, , 0,e642 

IHFT PROCESS EFFICIENCY • SUBSONIC 0,8057 

KINETIC ENERGY EFFICIENCY • SUPERSONIC,,, 0,0100 

kjnehc energy efficiency . subsonic.,,,, o,bbs4 

£N*r N At p Y AT P9 ■ Sl)P£RSOMC 7,43 

ENTHALPV at PO • SUBSONIC 30,23 


MOMENTUM And FORCES 


INLET FRICTION DRAG,. 



1 1 ACM 

INLET MOMENTUM CHANGE 


99 

«« »Q7i,l 

<LflP) 

COMBUSTOR friction drag,, ...I, 


• • £ 68^6 


CO“BUsTQR strut drag. 


” ’3,2a 

VWD" / 

CO^BMsTO^ ►'OMENTUM c 


. . 99, 

(L 8 F) 
( LrtP ) 

NOZZLf FRICTION drag....... 


• • it 4 1 7 

NOZZLe STRUT DRAG.,.., 


o ; o;oo 

(L 8 F) 

NOZZLf mOM^nTIJM CHANGE iai t « ffn 


677, 

( LBF5 

VOZZI.E INTEGRA^, , 0# f m 

* 

, ” 700 \ 

f 1 ftp ) 

FXTERnAL FRICTION DRAG,. 

t i ) < ( ) | I 

. . 65.67 

S LOT V 

r L 6 P) 

EXTERNAL PRESSURF INTEGRAL.,,. 

*t*l*M* 

ft 4 W W f v / 

• • © 100 1 , 

CU 8 F ) 

TOTAL EXTERNAL CRAG, ........ . 


# , • J 066, 

n off \ 

TOTAL STRUT drag.... 

*£***#•• 

• • 3 % 24 

\ L D " f 

( t 8 F) 

cavity FORre,, 


« , » 1 1 06, 


CALCULATED LOAD CELL FORCE.... 

*A>Mm 

, t o£269. 

V v a r } 
(LBF) 

MEASURED LOAD cell force...,,. 


it .2503, 

/ far ) 

FUEL VACUUM SPECIFIC IMPULSE 

O.Oi 

0, Of 

VLQr ; 


C UPBUSTCiR 


FUEL-AIR RATIO,,,,,.,,,,,,,,,,,,,,,,,,,,, 0,0067 
EDUTVAL EnCE RATIO,,,,,,,,.,,,,,,,,,,,,,,, 0,213 

COMBUSTOR EFFICIENCY, 1,000 

TOTAL PRESSURE RATIO, 0,1609 

COFBU8TOR EFFFCTIVEN'ESS, 0.B17B 


INJECTOR OISChaRGF P0FFPICIFNT8 9 , T265, 9,7011, 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT ■ CS,,,, 0,9408 


NOZZLE COEFFICIENT » PT,, 0,8863 

PROCESS EFFTCTENCV,..,, 0,8351 

KINETIC ENERGY EFFICIENCY 0,6077 


STATION'S 




fuel injectors 

NOMINAL C0"L leading edge . 


(1 M) 



8 P I Kfe T«AN5LAtTCN- . t T . ... t „ 

• • , o , 3 1 4 b 

(IN) 

4 A 

31 AT X Ur* 

inlet throat,... 

\ ] ] ao,«oo 

/ 7 M ) 

! A 
( u 

M n , « o o 

CDH LEADING edge. 

_ _ . 35 . i go 

( IN) 

1 o 

i a 

^1 • J 0 0 

NOZZLf shroud trailing EDGE..,.*..,,,, 

9 9ft a? 0 A 7 t 

0 *» 73#5$9 

(IN) 

i c 

3 A 

y , 300 

u a lit 

NOZZLE PLUG TRAILING EDGE....,.*....,. 

ot, 87,291 

( IN) 

C. ft 

o , r 7 6 

;iA Deo 

STRUT LEADING PDGE,. 

56,£J5b 

(IN) 

cu 

t A 

** 6 • C3 v 

C II AaB 

STRUT TRAILING EDGE,,,,,,.,.!..* 

* * , 65.055 

5 A ^ 4 

( T N ) 

■3 ft 

T a 

6 1* , 0 6*3 

e i 5 n * 

COMBUsTOR EXIT 

,,, 65,055 

(XN) 

6 

56 Q 250 
66,800 


VALVE 

A 

B 


(OEGREES) 

(PSll 

(BTU/'L 8M) 
(BTU/L6M) 



Reading 71 


= 174.94 sec. 
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03/03/7 .r 

PA6E 1 


READING = 0071 BLOCK S 75 TIME = 174.938 MACH 6.0 PT S 743.749 TT = 2940.3 

| ' Ramjet performance 

summary report 


p t h gamma j/olwt sonv mAch VEl s w/a w a/ac 

WIND TUNNEL 105 

0.000 743,749 2940 652. 3( 778) 1.2951 28.898 2560 

0.000 0.381 394 -34. 3( 95) 1.3987 28.097 974 6.O18 586t 1.822 0.10585 25.214 0.9300 

SPIKE TIP NS 205 

0.600 18.262 2940 652.3( 778) 1.2951 28.897 2560 

0,600 16.587 2876 633. 0< 759) 1,2971 28.897 2534 0.387 982 2.077 0.10585 25.214 0.9300 

WIN0 TUNNEL '300 

0.000 743.749 2940 652. 3< 778), ,1.2951 28.898 2560 

0,000 0.386 396 -34. Ot 95) *1,3987 28.897 976 6.004 5860 1.&22 0.10685 25.452 0,9300 

SPIKE TIP NS 4 0 0 

0.600 18.262 2940 652. 3< 778) 1.2951 28.897 2560 

0.600 16,551 2875 632. 6( 759) 1.2972 28.897 2533 0.392 993 2.077 0.10685 25.452 0.9300 

INLET THROAT 5 0 4 

40.400 192,342 2£i77 63?.1< 759) 1,2972 28.897 2534 

40.400 18.155 1624 275,7< 405) 1.34‘l9 28.897 1936 2.1*4 4229 1.906 0.88403 25.214 0.1114 

INLET UPNRSK 603 

40.400 192.342 2677 633.K 759) 1.2972 26.897 2534 

40.400 15.468 1559 258, 2( 387) 1,3453 28.897 1900 2,2*0 4331 1.908 0.80366 25,214 0.1225 

INLET DNNRSK .704 

40.400 108,536 2877 633, 1( 759) 1.2972 28.897 2§34 

40.400 91,102 2763 B99,2( 726) 1.3008 £8.897 2487 0.524 1304 1.948 0.80366 25.214 0.1225 

COMBUSTOR 0 8 1 21 

40.410 164.664 2829 631,61 777) 1.2998 27.667 2571 

40.410 12,794 15l3 243.4< 391) 1.3490 27,667 1915 ,2.301 4407 1.986 0.88700 25.301 0.1114 

COMBUSTOR 0 9 2 21 

41.300 130.310 2760 632.61 785) 1.3036 26.S61 2594 , .. 

41.300 16.922 1676 299. 8( 454) 1,3423 26,581 2051 1.9*9 408) 2/059 0.89165 25.383 0.1111 

COMBUSTOR 0 10 3 21 

41.310 134.920 2720 632.61 773) 1,3054 26.540 2579 

41.310 16.968 1635 300. 4( 443) 1.3447 26.540 2030 2.009 4077,2.053 0.89145 25.383 0,1112 

COMBUSTOR 0 11 4 21 

41.375 134,033 2713 632. 3< 771) 1,3057 26.534 2576 

41.375 17.270 1641 303,8< 444) 1.3445 26.534 2033 1.994 4054 2.052 0.89280 25.383 0.1110 

COMSUSIOR 0 12 5 21 

<*1.500 131.866 2710 631. 6( 770) 1.3058 26.533 2575 

41,500. 18.787 1682 316. 0( 456) 1,5426 26.533 2057 1.932 397^ 2.053 0.09301 25.383 0.1110 

COMBUSTOR 0 13 6 21 

42.460 118.330 2692 625.9< 764) 1.3064 26.533 2567 

42.460 21.791 1782 345.61 486) 1.3382 26,532 2114 1./72 3744 2.059 0.88424 25.303 0.1121 

COMBUSTOR 0 14 7 4 

44.095 100.979 2995 613. 6( 855) 1.2920 26.897 2674 

44.095 36.804 2369 4l4.3( 659) 1.3128 26.897 2398 1.317 315ft 2.09b 0.85385 25.383 0.1161 

COMBUSTOR 0 15 8 3 

44.310 100.900 3004 611.81 858) 1.29l5 26.913 2677 

44.310 36.835 2378 .412,31 662) 1,3123 26.913 2401 1.316 3160 2.897 0.85236 25.383 0.1163 

COMBUSTOR 0 16 9 3 ’ 

44.800 100.527 3017 607.61 862) 1.2907 26.941 2681 

44.800 36.905 2393 408.41 666) 1.3115 26.942 2406 1,312 3157 2,097 0.84904 25.383 0.1167 

COMBUSTOR 0 17 10 2 

44.810 100.555 3017 607.51 861) i,29o? 26.941 2681 

44.810 36.868 2391 408.11 665) 1,3115 26.941 2406 1.313 3159 2.097 0.84905 25.303 0.1167 

COMBUSTOR 0 18 11 5 

46.250 98.767 2794 595.91 835) 1,3014 25.302 2669 

46.250 31.408 2127 376.31 618) 1.3241 25.382 2348 1.412 3315 2.169 0.80411 25.503 0.1238 


KOMTM Q IVAC PHI ETAC 
4684 9.642 185.8 

4720 1.615 187 .2 

4728 9.731 185.7 

4728 1.648 105 .7 

3832 58.100 152.0 
3880 54.097 153.9 
3880 16.280 153,4 
3831 60.752 151.4 0.11 0,07 
3701 56.552 145.8 0,'22 0.04 
3700 56.487 145.8 0.22 0.01 
3639 56.249 145.3 0.22 0.00 
3(j69 55.151 144.6 0.22 0.00 
3580 S1.4S5 141.0 0.22 0.00 
3385 41.900 141.2 0.22 0.31 
3590 41.853 141.4 0.22 0.32 
3534 41.660 141.6 0.22 0.35 
3594 41.679 141.6 0.22 0.34 
3624 41.422 142.1 0.37 0.16 



READING = 0071 BLOCK = 75 TIME = 174. <330 MACH h.O PT = 74’;. 749 TT = £940.3 


PA6E 2 



Co 

CO 

Co 


P T H GAMMA MOLWT 

COMBUSTOR 0 19 12 2 

46.260 98,740 2794 595.81 635) 1.3014 25.382 

46.260 31.370 2126 376. 1( 617) 1.3241 25.382 

COMBUSTOR 0 20 13 3 

47.310 96.244 2812 586. S( 840) 1.3002 25.428 

47.310 27.388 2084 347.51 604) 1.3251 25.428 

COMBUSTOR 0 21 14 2 

47,335 96.251 2811 586.2< 840) 1.3003 25.428 

47,335 27.295 2081 346, 0< 603) 1.3252 25.428 

COMBUSTOR 0 22 15 3 

48.110 92.592 2859 579. 7( 855) 1.2978 25.496 

48.110 24.915 2094 328.0 t 606) 1.3240 25.496 

COMBUSTOR 0 23 16 5 

48.775 88.212 2727 576.81 853) 1.3046 24.146 

48.775 22.191 1955 312.81 591) 1,3316 24,146 

COMBUSTOR 0 24 17 2 

48,785 88.137 2729 576.71 854) 1.3045 24.148 

48,785 22.161 1955 312.61 592) 1.33l6-'24«148 

COMBUSTOR 0 25 18 4 

49.315 84.635 2789 573.11 874) 1.3016 24.215 

49.315 20.575 1986 298.11 601) 1,3296 24,215 

COMBUSTOR 0 26 19 4 

50.725 81.238 2830 564.91 887) 1,2994 24,278 

50.725 15.662 1906 249,01- 574), 1,3320 24.278 

C0M8UST0R 0 27 20 5 

52.825 66,079 3137 554,81 989) 1,2846 24,610 

52.825 14.437 2206 229.31 668) 1.316? 24.611 

COMBUSTOR 0 28 '21 4 

53.325 70.005 3034 5S2.51 954) 1,2895 24,512 

53.325 12,127 2008 l98.ll 604) 1.3252 24.513 

COMBUSTOR 0 29 22 3 

54.075 70.538 3012 549.01 947) 1.2904 24.500 

54.075 10.704 1928 176.21 578) 1,3285 24.500 

COMBUSTOR 0 30 2a 4 

54.835 72.893 2961 546,81 93Q) 1,2927 24.4S8 

54.835 9,262 1809 152.41 540>,.1,3339 24.458 

COMBUSTOR 0 31 24 4 

55.766 67.552 3040 542.41 956) 1.28B9 24.546 

55,760 9.017 1888 146.61 564) 1.3296 24,547 

COMBUSTOR 0 32 25 '5 

56.260 48,895 3392 540.7Cl.O74> 1.27U 24.914 

56.260 8,885 23l0 156.41 699) 1.3093 24.919 

COMBUSTOR 0 33 26 5 

56.315 59.499 3114 540.61 981) 1,2852 24.626 

56.315 6,910 1876 114.21 559) 1,3292 24,628 

COMBUSTOR 0 34 27 3 

56,455 58,979 3125 540.11 984) 1.284? 24,638 

56,455 6.891 1886 1 13.41 562) 1.3286 24.640 

COMBUSTOR 0 35 20 7 

56.535 49,464 3395 539.9(1075) 1.2709 24,919 

56.535 8.812 2301 151.71 696) 1.3095 24,924 

COMBUSTOR 0 36 29 '3 

56.818 49,705 3402 539,011078) 1.2706 24.929 

56,815 8,737 2SoO 147,71 695) 1.309S 24.934 

COMBUSTOR 0 37 30 3 

57.041 49.664 3416 538.411082) 1.2698 24.946 

57.041 8,757 2313 146.11 699) 1.3088 24,952 


SOWV MACH VEl S W/A V. A/AC 

2669 

2348 1.412 3316 2.4.70 0,80362 25.503 0.1239 
2674 

2324 1.488 3458 2,172 0*74774 25*503 0,1332 
2673 

2322 1.491 3461 ?Sl?2 0*74690 25,503 0,1333 
2690 

2325 1,527 3549 2.179 0*69674 25,503 0,1429 
270? 

2315 1.570 3634. £*258 0.64462 25,625 0,1552 
2707 , 

2315 1.570 363$:%. 258 0*64379 25,625 0,1554 

{ > ' 

2730 

2329 i # §93 370.9,2,267 0.60209 25,625 0,1662 

< k 

2744 

2280 1*743 39 1 *> 2*273 0.51315 25*625 0*1950 
2853 

2423 1.666 4036.2.314 0*42059 25,625 0.2379 

2817 

2323 l.#12 42ty ,£.301 0.40340 25.625 -0.2480 
2606 

2280 1.895 4319 ,2.298 0.38025 25.625 0.2631 
2789 

2215 2.003 4437 2.291 0.35959 25.625 0.2782 
2817 

2255 1.^74 4451) 2, 303 0.33762 25.625 0,2963 
29,33 

2456 1.785 4385 2.353 0. 27200 25.623 0.3676 
2843 

2244 2,059 4619 2.319 0.27114 25.625 0.3690 

2846 . . .... 

2249 2.065 462) 2.320 0.26919 25.625 0,3717 

t 

2934 

2452 1.798 4407 2.352 0.27220 25.625 0,3675 
* 1 

2936 

2450 1.806 4425 2.352 0,27130 25.625 0.3688 
2940 

2456 1.804 443) 2.353 0.27089 25.625 0.3693 


MOMTM Q IVA.C PHI ETAC 
3624 41,411 142.1 0.37 0.16 

3675 40.184 144.1 0.37 0.19 

3676 40.176 144.1 0.37 0.19 
3725 38.428 146,1 0,37 0.22 

3776 36.402 147.4 0.53 0.15 

3777 36.368 147.4 0.53 0.1S 
3830 34.707 149.5 0.53 0.18 
3948 31.708 154.1 0.53 0.21 
4(|94 26.379 159.8 0.53 0.35 
41g4 '26.398 160. g 0.53 0.31 
4162 25.525 162.4 0.53 0.,30 
4194 24.795 163.'? 0.53 0.28 
4229 23.351 165.0 0.53 0.32 
4329 18.536 169.0 0.*53 0,47 
4332 19.462 169.0 0.53 0,35 
4if37 19.3^2 169 .’2 0.5T(^3fi 
4340 18.644 169.4 0.53 0.47 
4350 18.656 169,7 0.'53 0.48 
4357 18.652 170.0 0.53 0.49 
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READING * 0071 BLOCK = 75 TIME = 174.938 MACH 6,0 PT = 743.749 TT = 2940,3 


P T H GAMMA 

COMBUSTOR 0 38 3l 4 

57.765 46.529 3472 536.3(1101) 1.2667 

57.765 8.820 2374 143.7( 719) 1.3058 

COMBUSTOR 0 39 32 6 

58.785 77.366 2938 533. B( 921) 1.2934 

58.785 5.250 1529 59,2( 450) 1,3470 

COMBUSTOR 0 40 33 4 

60.795 68.969 3057 529. 8( 961) 1.2876 

60.795 6.225 1724 75. 2( 510) 1.3360 

COMBUSTOR 0 41 34 6 

62.215 43.587 3835 527.0(1224) 1.2448 

62.215 12.356 2951 l94.2( 9l0) 1.2801 

COMBUSTOR 0 42 35 5 

64.679 37,401 4178 521.2(1342) 1.2198 

64.679 15.671 3557 266.9(1116) 1.2495 

COMBUSTOR 0 43 36 3 

65.055 34,712 4181 520.2(1343) 1,2188 

65,035 14,860 3568 266,1(1120) 1.2485 

COMBUSTOR REGEN 44 37 5 

65.055 34.712 4418 632.1(1430) 1.2039 

65.055 17.752 3934 416.9(1252) 1.2284 

NOZZLE AE 45 3fl 3 

87.291 34.712 4181 520,2(1318) 1,2188 

87.291 - 0,927 1936 •"304,4 ( 562) 1.3125 

NOZZLE PO 46 39 5 

87.291 34.712 4181 520.2(1318) 1.2188 

87.291 0.381 1559 -423. 2( 443) 1,3309 

NOZZLE AE REGEN 4> «0 5 

87.291 34,712 4418 632.1(1430) 1.2039 

87.291 0.992 2130 “241. 1( 625) 1.3045 

NOZZLE PO REGEN 48 4l 5 

87.291 34.712 4418 632.1(1430) 1.2039 

87.291 0,381 1695 “380. 9( 486) 1.3236 

FICTILE COMBUSTR 68 61 0 

65.055 192.342 4471 520.'2(1443) 1.2150 

65.055 0.381 1113 »666.9< 307) 1.3^52 

PICTIVE NOZZLE 69 62 0 

87.291 20,502 4134 503.9(1325) 1,2166 

87.291 1,207 2301 “184. 3< 681) 1.2980 


MOLWT SONV MACH VE| S W/A W 
25.012 2957 

25.019 2482 1.786 443? >.358 0.26659 25.625 

24.468 2779 

24.469 2046 2.382 4873 2.283 n. 26489 25.625 

24.598 2820 

24.599 2158 2.211 477n 2.301 0.27411 25.625 
25.438 3054 

25.462 2716 1.S03 408i p,383 0.28154 25.625 
25.855 3130 

25,911 2920 l.?22 3567, ,2.407 0.26607 25.625 

25.863 3130 

25.920 2923 1,215 355? 2.413 0.24810 25.625 

25.805 3201 

25.888 3047 1.077 328? 2.439 0.24810 25.625 

25.863 3130 

25.937 2207 2.9U 6424.2.413 0.05165 25.625 

•i 

25.863 3130 

25.937 1994 3.4<|6 687,1, ,2.413 0.P2817 25.625 

25.805 3201 

25.937 2308 2.864 661n 2.439 0.05165 25.625 

25.805 3201 

25.937 2074 3.433 7120 2.439 0.02635 25.625 
26.209 3210 

26.294 1689 4.563 7707 2.287 0.04486 25.625 
25,857 3110 

25.937 2393 2.453 5869 2.449 0.05165 25.625 


A/AC 

MGMTM 

G 

I VAC 

PHI 

FTAC 

0.3753 

4378 

18,362 

170.8 

0.53 

0.51 

0,3777 

4389 

20.060 

171.3 

0.53 

0.29 

0,3650 

4381 

20.319 

171.0 

0.53 

0.34 

0.3553 

4375 

17.856 

170.7 

0.53 

0.69 

0.3749 

4365 

14.794 

170.3 

0.53 

0.66 

0.4032 

4363 

13.694 

170.3 

0.53 

0.87 

0.4032 

4448 

12.655 

173.6 

0.53 

0.87 

1.9371 

5576 

5.156 

217,6 

0.53 

0.87 

3.5514 

5819 

3.008 

227.1 

0.53 

0.Q7 

1.9371 

5757 

5.306 

224.7 

0.53 

0.87 

3.7265 

6034 

2.971 

235.5 

0.53 

0.87 

2.2304 

6356 

5.373 

248,0 

0.53 

1.00 

1.9371 

5273 

4.711 

205,8 

0.53 

0.87 
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READING s 0071 BLOCK 


75 TINE = 17A.93S 


mach b.o 


PT = 7113.709 TT = 2900.3 


PAGE 0 


XABS 


P-IB 



P-OB 


pda 

QOX 


Q— IB 


Q-OB 


cawall 

P-IB/PSO 

P-IB/PTO 

p-oa/pso 

P-OB/PTO 

6.9B1E-01 

1.040E 

00 

0 

♦ 000 


-4.446E-01 0.000 


0.000 


0.000 


2.470E-02 

2.731E 

00 

1.398E-03 

0.000 


0.000 

J.836E 

01 

1.040E 

00 

0 

• 000 


-3.464E 

01 0,000 


0.000 


o.coo 


1.634E 

02 

2*731E 

00 

1.398E-03 

0.000 


0.000 

3.070E 

01 

2.B70E 

00 

0 

.000 


-1.93IE 

02 0 . 0 O 0 


0.000 


0.000 


5.053E 

02 

7.53 BE 

00 

3.859E-03 

0,000 


0.000 

3.5086 

01 

3.860E 

00 

0 

.000 


-4.1A2E 

02 0,000 


0.000 


0.000 


6.804E 

02 

1 »014E 

01 

5.19QE-03 

O.OQO 


0.000 

3,5196 

01 

ft.i74£ 

00 

5 

.6276 

00 

-4.763E 

02 0.000 


0.000 


0.000 


6.854E 

02 

1 « 096E 

01 

5.613E-03 

1.4706 

01 

7.566E-03 

3.520E 

01 

•W191E 

00 

5 

• 598E 

00 

-4.764E 

02 0,000 


0.000 


0.000 


6.857E 

02 

1 « 101E 

01 

5.635E-03 

1.470E 

01 

7.526E-03 

3.555E 

01 

5.170E 

00 

3 

.872E 

00 

-4.890E 

02 0,000 


0.000 


0.000 


7.209E 

02 

1 #358E 

01 

6.951E-03 

1.017E 

01 

5.206E-03 

3.5866 

01 

5.000E 

00 

2 

. 325E 

OG 

-5.100E 

02 -2.676C 

02 

-2.676E 

n2 

0.000 


7.529E 

02 

1 ♦ 313E 

01 

6.723E-03 

6,1066 

00 

3.126E-03 

3 * 606E 

01 

4.895E 

00 

3 

.4566 

00 

-5.234E 

02 -2.706E 

02 

-2.706E 

02 

0.000 


7.729E 

02 

1 • 286E 

01 

6.582E-03 

9.0776 

00 

4.647E-03 

3.6 406 

01 

<f.A95E 

00 

5 

.8916 

00 

-5.425E 

02 -2,77 2E 

02 

-2.772E 

02 

0,000 


8.164E 

02 

1 #102E 

01 

5.640E-03 

1.547E 

01 

7.920E-03 

3,7016 

01 

5.250E 

00 

8 

• 963E 

00 

-5.646E 

02 -3,o7oE 

02 

-2.859E 

02 

-2.105E 

01 

6.726E 

02 

1 #379E 

01 

7.059E-03 

2.354E 

01 

1.205E-02 

3,7326 

01 

4.890E 

00 

1 

,0796 

01 

-5.766E 

02 -3.194E 

02 

-2.913E 

02 

-2.810E 

01 

9.063E 

02 

lt284E 

01 

6.575E-03 

2.8336 

01 

1.4S0E-02 

3.803E 

01 

4 , 085E 

00 

1 

• 449E 

Ol 

-S.095E 

02 -3.475E 

02 

-3.040E 

02 

-4.351E 

01 

9.834E 

02 

1.073E 

01 

5.492E-03 

3.8056 

01 

1.948E-02 

3.834E 

01 

7.772E 

00 

1 

* 614E 

01 

-5.933E 

02 -3.608E 

02 

-3.105E 

o£ 

-5.033E 

01 

1.018E 

03 

2 * 041E 

01 

1.045E-02 

4.238E 

01 

2.170E-02 

3,8756 

01 

A . 252E 

01 

1 

*7666 

01 

-6.I29E 

02 -3.798E 

02 

„3.203E 

02 

-5.905E 

01 

1.0 64£ 

03 

3*287E 

01 

1.683E-02 

4.6376 

01 

2.374E-02 

3.aaie 

01 

1.327E 

ol 

1 

• 790E 

01 

-6.165E 

02 -3, 83 IE 

02 

^3 .226E 

02 

-6.044E 

Ol 

1.072E 

03 

3.486E 

Ol 

I.78SE-02 

4.7016 

01 

2.407E-02 

3.901E 

01 

1.556E 

01 

1 

• 768E 

Ol 

-6.2696 ^2 -3*9326 

02 

-3.285E 

02 

-6.462E 

01 

1.094E 

03 

4 • 087E 

01 

2.092E-02 

4.6456 

01 

2.378E-02 

3.9326 

01 

l.assE 

01 

1 

*7346 

01 

<»6»473E 

02 -‘*.106E 

02 

<»3,393E o2 

-7.1 33 E 

01 

1.1 30E 

03 

4e872E 

01 

2.494E-02 

4*5536 

01 

2.331E-02 

3.950E 

01 

2 . 021 E 

01 

1 

.302E 

01 

-6.603E 

t)2 -4 ,2iOE 

02 

-3.460E 

02 

-7.503E 

01 

1.150E 

03 

5.308E 

01 

2.718E-02 

3.4186 

01 

1.750E-02 

3.981E 

01 

1.804E 

01 

5 

• 250E 

00 

-6.883E 

02 “4.409E 

02 

-3.593E 

02 

-8.156E 

01 

1.187E 

03 

4.7386 

01 

2.426E-02 

1.379E 

01 

7.059E-03 

4 ♦ 0006 

01 

1.677E 

01 

5 

♦ 019E 

00 

-7.055E 

02 -4.533E 

02 

-3.680E 

02 

-8.534E 

01 

1.209E 

03 

4.4036 

01 

2.254E-02 

1 .3186 

01 

6.749E-0.3 

4 * 040E 

01 

2.097E 

<u 

4 

.521E 

00 

-7.439E 

02 -4.8I9E 

02 

-3.B80E 

02 

-9.393E 

01 

1.256E 

03 

5.509E 

01 

2.820E-02 

1 , 187e 

01 

6.079E.03 

4.041E 

01- 

2.106E 

01 

4 

#5086 

00 

-7.448E 

02 »4,826E 

02 

«3.B8SE 

02 

-9.416E 

01 

1.257E 

03 

5. 536E 

01 

2.834E-02 

1*1846 

01 

6.062E-03 

4* 130E 

01 

3.044E 

01 

3 

*4006 

00 

-8.574E.02 -S.700E 

02 

-4.378E 

02 

-1.322E 

02 

1.362E 

03 

7.995E 

01 

4.093E-02 

8.9296 

00 

4.S71E-03 

4.131E 

01 

3.055E 

01 

3 

• 387E 

00 

-8.588E 

02 -5.712E 

02 

-4.384E 

02 

-1.328E 

02 

1.363E 

03 

8.023E 

01 

4.107E-02 

8.896E 

00 

4.554E-03 

4 « 137E 

01 

3.123E 

01 

3 

.3066 

00 

T8.68BE 

02 -5.793E 

02 

-4.423E 

0 Z 

-1.370E 

02 

1.371E 

03 

6.2036 

01 

4.199E-02 

8.683E 

00 

4.445E-03 

4,1506 

01 

3.255E 

01 

5 

♦ 024E 

00 

-8.862E 

02 -S.953E 

02 

-4.499E 

02 

-1.454E 

02 

1.386E 

03 

8.5496 

01 

4.376E-02 

1.319E 

01 

6.755E-03 

4.246E 

01 

2.539E 

01 

1 

,8196 

01 

-9.600E 

.02 -7.428E 

02 

-5.136E 

02 

▼2.292E 

02 

1.501E 

03 

6.668E 

01 

3.413E-02 

4.778E 

01 

2.446E-0'2 

4.409E 

01 

3. 299E 

01 

4 

.0626 

01 

-9.290E 

*02 -1.054E 

03 

-6.420E 

02 

-4 , 124E 

02 

1.699E 

03 

8.6636 

01 

4.435E-02 

1.0676 

02 

5.462E-02 

4.431E 

01 

3.399E 

01 

3 

• 968E 

01 

-9.224E 

02 -1.099E 

03 

-6.606E 

02 

-4.385E 

02 

1.725E 

03 

8.9266 

01 

4.S69E-02 

1.0426 

02 

S.336E-02 

4.4806 

01 

3.626E 

01 

3 

• 7556 

01 

-9*1066 02 -1.206E 

03 

-7.047E 

02 

-5.009E 

02 

1.785E 

03 

9.5246 

01 

4.876E-02 

9.8616 

01 

5.049E-02 

4.481E 

01 

3.623E 

01 

3 

♦ 751E 

01 

-9.i05E 

02 -1.208E 

03 

-7.056E 

02 

-5.022E 

02 

1.786E 

03 

9. 5156 

01 

4.071E-O2 

9.8506 

01 

5.043E-02 

4.625E 

01 

3.159E 

01 

3 

• 123E 

01 

-8.450E 

02 -1.535E 

03 

-8.329E 

02 

-7.021E 

02 

1.963E 

03 

8.2966 

01 

4.247E-02 

8*2026 

01 

4.19.9E-02 

4 • 6266 

01 

3.I55E 

01 

3 

♦ USE 

Ol 

-8.44SE 

02 -J.537E 

03 

«.0.338E 

02 

-7.035E 

02 

1.964E 

03 

6o28tE 

01 

4.243E-02 

8* 190E 

01 

4.193E-02 

4.7316 

01 

2.817E 

01 

2 

.66 IE 

di 

-7.786E 

02 -1.777E 

03 

-9.198E 

*02 

-8.563E 

02 

2.094E 

03 

7.3986 

01 

3.787E-02 

6.980E 

01 

3.578E-02 

4,7336 

01 

2.809E 

01 

2 

•6506 

Ol 

-7.777E 

02 -1.782E 

03 

-9.217E 

02 

t8«604E 

02 

2.097E 

03 

7. 3776 

01 

3.777E-02 

6*960E 

01 

3.563E-02 

4,3116 

01 

2.565E 

01 

2 

• 418E 

01 

-7.180E 

02 -1.948E 

03 

-9.816E 

02 

-9.663E 

02 

2.194E 

03 

6. 7376 

01 

3.449E-02 

6.351E 

01 

3.251E-02 

4.8776 

01 

2.219E 

01 

& 

• 219E 

01 

-6.455E 

02 -2.075E 

03 

W1.031E 

03 

-1.04^E 

03 

2.277E 

03 

5.828E 

01 

2.984E-02 

5.828E 

01 

2.904E-O2 

4,6766 

01 

2.216E 

01 

Z 

• 2166 

Ol 

-6 *443^2 “2,077E 

03 

-1.031E 

03 

-1.046E 

03 

2.278E 

03 

5*3206 

01 

2.980E--02 

’5.820E 

01 

2.980E-02 

4*9316 

01 

2.0S7E 

01 

2 

.0576 

01 

-5.853E 

*02 -2.169E 

03 

»i.069E n3 

-1.100E 

03 

2.345E 

03 

5*4046 

01 

2.766E-02 

5.404E 

01 

2.766E-02 

5.0726 

01 

1.566E 

01 

1 

*5666 

2* 

-4.5i.4E 

02 -2.379E 

03 

il % 162E 

03 

-1.217E 

03 

2.522E 

03 

4*1136 

01 

2.106E-02 

4»113E 

01 

2.106E-02 

5.282E 

01 

1.444E 

01 

1 

• 444E 

Ol 

-2.856E 

02 -2.637E 

03 

•1.284E 

03 

-1.354E 

03 

2.789E 

03 

3,7926 

01 

1.941E-02 

3.792E 

01 

1.941E-02 

5.3326 

01 

1.213E 

01 

1 

• 213E 

01 

-2. SUE 

02 -2.696E 

03 

-1 « 309E 

03 

-1.387E 

03 

2.852E 

03 

3.185E 

01 

.1.631E-02 

3.185E 

01 

1.631E-02 

5.4076 

01 

1.Q70E 

01 

1 

♦ 070E 

Ol 

-2.069E 

02 -2.78SE 

03 

-,1.346E i)3 

-1.439E 

03 

2.946E 

03 

2.6116 

01 

1.439E-G2 

,2.8UE 

01 

I.439E-02 

5 * 483E 

01 

9.262E 

00 

9 

.262E 

00 

-1.682E 

02 -2.866E 

03 

-1.360E 

03 

— i ,486E 

03 

3.046E 

03 

2. 4336 

01 

I.245E-02 

t 2.433E 

01 

1.245E-02 

5.576E 

01 

9.017E 

00 

9 

• 017E 

00 

-1.258E 

02 -2.955E 

03 

-‘1.418E 

03 

-1.538E 

03 

3.164E 

03 

2.3686 

01 

1.212E-02 

2.368E 

01 

1.212E-02 

5,6266 

01 

8.885E 

00 

8 

*8856 

Oo 

-2.285E 

01 -2.998E 

03 

il,435E 

03 

T1.562E 

03 

3.209E 

03 

2.3336 

01 

1.195E-02 

2.333E 

01 

1.19.SE-02 

5.6316 

01 

4.9S0E 

00 

8 

©87o6 

00 

-2.033E 

01 -3.002E 

03 

-1.437E 

03 

-1.56SE 

03 

3 .2 1 6E 

03 

J.300E 

01 

6.6SSE-03 

2.330E 

01 

1 . X93E-02 

5. 6456 

01 

4.950E 

00 

8 

,3336 

00 

-1.456E 

01 -3.0I3E 

03 

-1.442E 

03 

-1.571E 

03 

3.234E 

03 

1.3006 

01 

6.655£-o3 

2* 320E 

01 

1. 166E-02 

5 ♦ 653E 

01 

8.812E 

00 

8 

• 812E 

Oo 

-I.102E 

01 -3.019E 

03 

-1.444E 

03 

-1 ,57'iE 

03 

3.245E 

03 

2.314E 

01 

1.185E-02 

2.314E 

01 

1.1B5E-02 

5.681E 

01 

8.737E 

00 

8 

• 7376 

00 

4.4076-01 **3<>04lE 

03 

-1..453E 

03 

-1.58SE 

03 

3.280E 

03 

2. 2956 

01 

1.175E-02 

2.2956 

01 

1.175E-02 

5.7046 

01 

8.757E 

00 

a 

*?$7E 

00 

8.9516 

00 ~3.058E 

03 

-1.459E 

03 

-1.599E 

03 

3.309E 

03 

2.3006 

01 

U177E-02 

2.30GE 

01 

1.177E-02 

5.7766 

01 

8.820E 

00 

8 

.8206 

Oo 

3.278E 

01 -3.112E 

03 

-1.M78E 

03 

-1.634E 

03 

3.402E 

03 

2.316E 

01 

1.186E-02 

2 « 316E 

01 

t . 186E-02 

5.8786 

01 

5 . 250 E 

00 

5 

• 250E 

00 

4.9076 

51 -3.176C 

03 

-1.501E 

03 

-1.675E 

03 

3.532E 

03 

1.379E 

01 

7.059E-03 

1.379E 

01 

7.059E-03 

6.079E 

01 

6.225E 

00 

6 

• 225E 

00 

5.041E 

01 -3.276E 

03 

-1.535E 

03 

-1.741E 

03 

3.790E 

03 

1.635E 

01 

8.370E-03 

1.635E 

01 

8 . 370E-Q3 

6.2216 

01 

1.236E 

01 

1 

,236E 

01 

5,0416 

01 -3.349E 

03 

-1.555E 

03 

-1.794E 

03 

3.972E 

03 

3.245E 

01 

1.661E-02 

3.245E 

01 

1.661E-02 
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READING 

“ 

0071 SLOCK 

5 75 ' 

TIME 

= 174,938 

XABS 


P-JB 

P-OB 


PDA 


6.468E 

01 

1.587E 01 

1.S87E 

01 

5.041E 

01 

6.505E 

01 

1.331E 01 

1.641E 

01 

5.041E 

01 

6.509E 

01 

1.331E 01 

1.646E 

01 

5.041E 

01 

6-.529E 

01 

1.285E 01 

JU675E 

01 

5.041E 

01 

6.695E 

01 

9.040E 00 

7, 160E 

00 

1.791E 

02 

6.762E 

01 

6.609E 00 

7.462E 

00 

3.323E 

02 

6.839E 

01 

3.815E 00 

S.983E 

00 

4.955E 

02 

6.91IE 

01 

2.965E 00 

4.600E 

00 

6.055E 02 

6.972E 

01 

2.245E 00 

3.206E 

00 

6.751e' 

02 

7.067E 

01 

1.677E 00 

J.03SE 

00 

7.404E 

02 

7.1 10E 

01 

1.420E 00 

1.163E 

00 

7.598E 

02 

7.263E 

01 

1.292E" 00 

1.620E 

00 

8.258E 

02 

7.278E 

01 

1.280E 00 

1.411E 

00 

6.319E 

02 

7.353E 

01 

1.134E 00 

3.650E-01 

8.661E 

02 

7.354E 

01 

1.133E 00 

3.594E-01 

0.668E 

02 

7.486E 

01 

B.750E-01 

0*000 


a.aeoE 

02 

7.771E 

01 

8.550E-01 

0*000 


9.226E 

02 

8.161E 

01 

8.800E-01 

0*000 


9.597E 

02 

8.442E 

01 

6.9S0E-01 

0.000 


9.7725 02 

8.728E 

01 

8.950E-01 

0.000 


9.9645. 

.02 

8.729E 

01 

8.954E-01 

0.000 


9.964E' 02 


MACH b«0 P T = 743.749 TT = 2940.3 


GOX 


G-IB 

Q-OB 


CAWALL 

-3.498E 

03 

-1.595E 

r>3 -I.9G4E 

03 

4.289E 

03 

“3.524E 

03 

-1.G01E 

83 -1.923E 

03 

4.337E 

03 

-3.527E 

03 

-1.602E 

03 -1.925E 

03 

4.342E 

03 

-3.540E 

03 

-1.G05E 

03 -1.935E 

03 

4.368E 

03 

-3.638E 

03 

-1.630E 

03 -2.008E 

03 

4.583E 

03 

•3.670E 

03 

-1.638E 

03 -2.032E 

03 

4.665E 

03 

-3.707E 

03 

-1.646E 

03 -2.061E 

03. 

4.760E 

03 

-3.7415 

03 

-1.653E 

(13 -2.089E 

03 

4.848E 

03 

-3.769E 

Q3 

-1.6S7E 

03 -2.113E 

03 

4.922E 

03 

-3.808E 

03 

-1.662E 

03 -2.146E 

03 

5.036E 

03 

-3.824E 

03 

-1.664E 

03 -2.159E 

03 

5.086E 

03 

-3.865E 

03 

•il ,671E 

03 -2.195E 

03 

5.273E 

03 

-3.868E 

03 

-1.671E 

n3 -2.197E 

03 

5.290E 

03 

-3.887E 

03 

-jJ. .673E 

03 -2.213E 

03 

S.374E 

03 

-3.887E 

03 

-1.673E 

03 -2.213E 

03 

5.375E 

03 

-3.923E 

03 

-1.677E 

03 -2.246E 

03 

5.427E 

03 

-3.929E 

03 

yl ,682£ 

03 -2.246E 

03 

5.52SE 

03 

-3.933E 

03 

-1.687E 

03 -2.246E 

03 

5.630E 

03 

-3.936E 

C3 

-1.690E 

03 -2.246E 

03 

5.6845 

03 

-3.942E 

03 

M.696E 

03 -2.246E 

03 

5.707E 

03 

-3.942E 

03 

-1.696E 

03 -2.246E 

03 

5.707E 

03 


PAGE 5 


P-I8/PSC 

P-I8/PT0 

P-OB/PSO 

P-OB/P-TO 

4 • 168E 

01 

2.134E-02 

4 168E 

01 

2.134E-02 

3.496E 

01 

1.79UE-02 

4.309E 

01 

2.206E-02 

3.496E 

01 

1.790E-02 

4.324E 

01 

2.214E-02 

3.376E 

01 

1. 7235-02 

4,3995 

01 

2.252E-02 

2.374E 

01 

1.215E-02 

1.880E 

01 

9.627E-03 

1.736E 

01 

8.8865-03 

1.960E 

01 

1.003E-02 

1.002E 

01 

5.129E-03 

1.571E 

01 

8.045E-03 

7 . 787E 

00 

3.9875-03 

I.208E 

01 

6.I85E-03 

5.896E 

00 

3.0185-03 

8.420E 

00 

4.311E-03 

4.405E 

00 

2.2555-03 

2.718E 

00 

1.392E-03 

3.729E 

00 

1.909E-03 

3,0555 

00 

1.564E-03 

3.395E 

00 

1.738E-03 

4.255E 

00 

2.178E-03 

3.362E 

00 

1.721E-03 

3.705E 

00 

1.897E-03 

2.978E 

00 

1.525E-03 

9.586E-01 

4.908E-04 

2.976 E 

00 

1.524E-03 

9.440E-01 

4.833E-04 

2.29AE 

00 

1.176E-03 

o.ooo 


0.000 

2.246E 

00 

1.1505-03 

0.000 


0.000 

2.311E 

00 

1.183E-03 

0.000 


0.000 

1.A25E 

00 

9,3455-04 

0,000 


0.000 

2 * 351E 

00 

1.2035-03 

0,000 


0.000 

2.352E 

00 

1.204E-03 

0.000 


0,000 
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READING 

= 0071 BLOCK 

X 


OORAG 


4 • 040E 

01 

1.281E 

02 

4 . 041 E 

01 

1.77IE-01 

4.130C 

01 

1.671E 

01 

4.131E 

01 

1.765E-01 

4.137E 

01 

1.117E 

00 

4 « 150E 

01 

2.129E 

00 

4.246E 

01 

J. . 588E 

01 

4.409E 

01 

2.451E 

01 

4.431E 

01 

3.035E 

00 

4.480E 

01 

7.146E 

00 

4.4S1E 

01 

I.416E»Q1 

4 .625E 

01 

2.162 £ 

01 

4 .626E 

01 

1.494E-01 

4 .73XE 

01 

i .459E 

01 

4.733E 

01 

3.436E-01 

4 *81 IE 

01 

1.035E 

01 

4*8?7E 

01 

8.760E 

00 

4 .Q78E 

01 

1.2Q1E-01 

4.931E 

01 

6.339E 

00 

5 • 072E 

01 

1.555E 

oi 

S.282E 

01 

2.001E Ql 

5.332E 

01 

4.45SE 

00 

5.407E 

01 

6.676E 

00 

5.483E 

01 

6.400E 

00 

5.576E 

01 

7.336E 

00 

5.626E 

01 

2.397E 

00 

5.631E 

01 

3.548E-01 

5.645E 

01 

9.147E-01 

5.6S3E 

01 

5.574E-01 

5,66i£ 

01 

1.971E 

00 

5 .704E 

01 

1.478E 

00 

5.776E 

01 

4.703E 

00 

5 0 878E 

01 

6.87SE 

00 

6.079E 

01 

1.321E 

01 

6.221E 

01 

8.566E 

00 

6.468£ 

01 

1.456E 

01 

6.505E 

01 

2.158E 

00 

6, 509E 

01 

2.293E-01 

6.529E 

01 

1.159E 

00 

6.695E 

01 

9.553E 

00 

6 .762E 

01 

3.469E 

00 

6*839E 

01 

3.689E 

00 

6.9UE 

01 

3 . 014E 

00 

6.972E 

01 

2.206E 

00 

7 « 067E 

01 

2.605E 

00 

7.110E 

01 

9.399E-01 

7.263E 

01 

3.401E 

00 

7 .278E 

01 

3.218E-0 1 

7*353E 

01 

JU296E 

00 

7 ♦ 354E 

01 

2.034E-03 

7.4Q6E 

01 

6.846E-01 

7.771E 

01 

1.348E 

00 

8.161E 

01 

1.435E 

00 

8« 442E 

01 

6.951E-01 

8.728E 

01 

2.893E-01 

8.729E 

01 

0.000 



= 75 TIME = 174.938 


CDRAG 


CF 

1 

.281E 

02 

2.400E-03 

1 

• 283E 

02 

2.646E-03 

1 

♦ 450E 

02 

2.769E-03 

1 

• 452E 

02 

2.574E-03 

1 

♦ 463E 

02 

2.S50E-03 

1 

.485E 

02 

2.564E-03 

1 

.643E 

02 

2.624E-03 

1 

• 888E 

02 

2.683E-03 

1 

♦ 9 19E 

02 

2.864E-03 

1 

«990E 

02 

2.859E-03 

1 

. 992E 

02 

2.872E-03 

2 

• 208E 

02 

3.008E-03 

2 

♦ 209E 

02 

2.77SE-03 

2 

. 355E 

02 

2.720E-03 

2 

• 359E 

02 

2.746E-03 

2 

»462E 

02 

2.708E-03 

2 

• 550E 

02 

2.921E-03 

2 

o551E 

02 

2.701E-03 

j2 

♦ 614E 

02 

2.665E-jD3 

2 

• 770E 

02 

2.610E-t)3 

2 

• 970E 

02 

2.566E-03 

3 

♦ OlSE 

02 

2.733E-03 

3 

• 08JLE 

02 

2.635E-03 

3 

« 145E 

02 

2.590E-03 

3 

• 219E 

02 

2.536E-.03 

3 

• 243E 

02 

2.554E J t)3 

3 

*246E 

02 

2,748E~ti3 

3 

*25SE 

02 

2.5S9E-03 

3 

.26 IE 

02 

3.177E-03 

3 

• 281E 

02 

2.750E-03 

3 

• 295E 

02 

2.747E-03 

3 

♦ 342E 

02 

2.74i£-03 

3 

• 4 UE 

02 

2.754E-03 

3 

.543E 

02 

2.340E-03 

3 

• 629E 

02 

2.586E-03 

3 

*775E 

02 

3.056E-03 

3 

♦ 796E 

02 

3.22SE-03 

3 

• 798E 

02 

3.298E-03 

3 

♦ aioE 

02 

3.296E-03 

3 

*906E 

02 

3.1^2En63 

3 

.940E 

02 

3.i39E*f3 

3 

*97?E 

02 

3.070E-03 

4 

. 007E 

02 

3.026E-03 

4 

. 029E 

02 

2.973E-03 

4 

• 055E 

02 

2.865E-03 

4 

« 065E 

02 

2.856E-.03 

4 

♦ 099E 

02 

2,8?1£*03 

4 

»102E 

02 

2,858E~03 

4 

.USE 

02 

2.763E-03 

4 

• USE 

02 

2.762E-03 

4 

♦ 122E 

02 

2.781E-03 

4 

*t35£ 

02 

2.763E-03 

4 

* 150E 

02 

2.75OE-03 

4 

« 157E 

02 

2.699E-03 

4 

.160E 

02 

2.727E-03 

4 

• 160E 

02 

2.727E-03 


MACH 6.0 P T = 743.749 
HC 

4.535E-02 
3.432E-02 
4.U1E-02 
4.359E-02 
4.438E-02 
4.674C-02 
4.983E-02 
6.536E-02 
6.115E-02 
6.108E-02 
6.076E-02 
5.405E-02 
5.852E-02 
5.414E-02 
5.355E-02 
5.060E-02 
4.442E-02 
4.770E-02 
4.539E-02 
3.746E-02 
3 . 425E-Q2 
2.866E-02 
2.6S3E-02 
2.434E-02 
2.393E-02 
2.207E-02 
1.756E-02 
1.848E-02 
1.803E-02 
2.044E-02 
2.04SE-02 
2.047E-02 
1.43SE-02 
1.809E-02 
2 . 6fl4E'»0 > 2 
2.559E-02 
2.290E-02 
2.342E-02 
2.336E-02 

1.S90E-02 
1.261E-02 
1.057E-02 
8.391E-03 
5.0I3E-03 
4.B30E-03 
S.276E-03 
4.969E-03 
3.170E-03 
3.159E-03 
3.S64E-03 
3.482E-03 
3.535E-03 
2.929E-03 
3. 547E-03 
3.548E-03 


TT = 2940.3 


PAGE 6 
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PAGE 7 


RCAOING S 0071 8LOCK = '75 TIME s 174.938 MACH h.fl P T = 74-5.749 TT = 29<*0.3 

RAMJET PERFORMANCE 


engine performance 


INlET 


calculated thrust.. 


{ i pp ) 

MEASURED THRUST... 

4 Pa „ 

n rf) 

CALCULATED SPECIFIC IMPULSE 

. . , . » 1 3 A4 . 


MEASURED SPECIFIC IMPULSE.... 

- * * . » J IJ "j _ 

( LRT^SrCyl fiMl 

CALCULATED THRUST COEFFICIENT. , 

♦ ♦ ♦ • ♦ *WwO» 

0*2305 

\ LDl UUH / 

MEASURED THRUST COEFFICIENT 

f f f • f v • V iz W 

• t • # • 0*1724 



REGENERAT I VE-COOLED engine performance 
calculated 


STREAM THRUST 


<LBF> 

(LRF) 

NET THRUST... 


SPECIFIC IMPULSE.,.,..,* 


(i flF»5cCyi Rmi 

THRUST COEFFICIENT 


' UOr jf- v/ UlJri / 


ANGLE OF ATTACK 3.000 {DEGREES) 

MASS FLOW RATIO 0.9300 

ADDITIVE DRAG COEFFICIENT 0.0052 

LIMITING PRESSURE RECOVERY EFFICIENCY.... 0.1436 

DELTA PT2 0.1166 (PSI) 

TOTAL PRESSURE RECOVERY - SUPERSONIC 0.2586 

TOTAL PRESSURE RECOVERY - SUBSONIC 0.1459 

INLET PROCESS EFFICIENCY - SUPERSONIC.... 0.667B 

INLET PROCESS EFFICIENCY - SUBSONIC...... 0.8973 

KINETIC ENERGY EFFICIENCY SUPERSONIC. . . 0.9125 

KINETIC ENERGY EFFICIENCY - SUBSONIC 0.8774 

ENTHALPY AT PO - SUPERSONIC.. 6.64 (BTU/LBM) 

ENTHALPY AT PO - SUBSONIC 30.75 (BTU/LBM) 


MOMENTUM ANO FORCES 


INLET FRICTION DRAG, , , , ^ 


M 128.1 

(LBF) 

INLET MOMENTUM CHA(^GE....i 


• • **872.0 

(LRF) 

COMBUSTOR FRICTION DRAG.. 


•• 251.5 

(L8F) 

(LRF) 

COMBUSTOR STRUT DRAG...... 

_ ^ _ * * . ^ 

♦ • ' -16# 12 

COMBUSTOR MOMENTUM CHANGE. 


53p. 

(LflF) 

NOZZLE FRICTION DRAG 


#. 36,34 

(LBF) 

nozzle strut drag.'.. 



CLSFJ 

NOZZLE MOMENTUM CHANGE 


910# 

(LRF) 

NOZZLE PRESSURE INTEGRAL...... . 


*t 946* 

(LBF) 

EXTERNAL FRICTION DRAG.,..,,.., 


# • 65 #90 

( i RF ) 

EXTERNAL pressure integral.,,.. 


** -1005# 

1 LD" * 

(L8F) 

TOTAL EXTERNAL DRAG 


* * -1071. 

RF) 

TOTAL strut drag., 

• 0 • # # # # 

* * X U f X # 

V Lur f 

<LBF> 

(LAP) 

CAVITY FORCE ......... T... 

* • • ♦ p t • 

«• •1136# 

CALCULATED LOAD CELL FORCE. »,«, 


»• •1638# 

i cor f 

(LBF) 

MEASURED LOAD CELL FORCE,,.,,., 


-- -1770- 

i 1 DC) 

FUEL VACUUM SPECIFIC IMPULSE 

0 . 5 ; 

0 #0i <*120. 9t 


COMBUSTOR 


FUEL-AIR RATIO.. 0.0163 

EQUIVALENCE RATIO,... 0.527 

COMBUSTOR EFFICIENCY 0.868 

TOTAL PRESSURE RATIO... 0.1805 

COMBUSTOR EFFECTIVENESS 0.7871 


INJECTOR DISCHARGE COEFFICIENTS 0.7215. 0.6711. 0.8991> 0.6748 

nozzle 

VACUUM STREAM THRUST COEFFICIENT - CS.... 0.9456 


NOZZLE COEFFICIENT - CT 0.8738 

PROCESS EFFICIENCY 0.8504 

KINETIC ENERGY EFFICIENCY 0.8777 


STATIONS 


nominal cowl leading 

edge 

. 34*Bfi4 

SPIKE TRANSLATION 




INLET THROAT ' 

COWL LEADING ’CD&EI'L I' 


iaq 

NOZZLE SHROUb TRAILING EDGE 


NOZZLE PLUG TRAILING 

edge 

. . . . . A7 - OQ 1 

STRUT LEADING EDGE,., 



STRUT TRAILING EOGE, , 



COMBUSTOR EXIT 




FUEL INJECTORS 


(IN) 

INJECTORS 

STATION 

(IN) 

IA 

40.400 

(IN) 

IB 

41.300 

(IN) 

1C 

44.300 

(IN) 

2A 

48.775 

(IN) 

2C 

46.250 

< IN > 

3A 

54.065 

( IN) 

3B 

56.250 

(IN) 

4 

44.800 


VALVE 

A 

B 

D 

E 



Reading 71 


= 193.84 


sec. 
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READING = 0071 BlOCK s 06 TIKE = 193.836 MACH fo.O Pt = 793.499 TT s 294.2,6 

RaMjET PEPFORMAhCE 

SUMMARY REPORT 



p 

T 

H 


WIND TUNNEL 

l 

0 5 


tO.-OOO 743.499 

2913 

643. 9( 

770) 

0,000 -0,37-7 

389 

-35. 7( 

93) 

'SPIKE TIP NS 

2 

0 5 


0.600 18.175 

2913 

643.91 

770) 

-0,600 16,509 

2849 

624. 8< 

751) 

WIND TUNNEL 

3 

0 0 


0.000 743.499 

2913 

643. 9( 

770) 

0.000 :0.383 

390 

-35.31 

94) 

SPIKE TIP NS 

4 

0 0 


0.600 18.175 

2913 

643. 9( 

770) 

0.600 16,470 

2848 

624.41 

751) 

INLET THROAT 

5 

0 4 


40.400 192,600 

2828 

618.51 

745) 

40.400 17.880 

1507 

265. 7( 

395) 

INLET UPNRSK 

6 

0 3 


40.400 192.600 

2826 

618, 5< 

745) 

40.400 15.236 

1523 

248. 6 t 

378) 

INLET ONNPSK „ 
40.400 107.676 

2^38 

'0 4 

.616.51 

745) 

40.400 90,592 

2?16 

585, 2( 

712) 

COMBUSTOR 0 

a 

1 21 


40.410 162.264 

2783 

618. 2< 

766) 

40.410 12.727 

1489 

236.3< 

386) 

COMBUSTOR 0 

9 

2 21 


41,300 127,823 

2710 

619,91 

775) 

41.300 16.496 

1640 

290. U 

447) 

COMBUSTOR 0 

10 

3 21 


41,310 132.939 

2667 

619. a< 

762) 

41.310 16.539 

1596 

290.71 

434) 

COMBUSTOR 0 

11 

4 21 


41,375 132.249 

2660 

619. 4( 

759) 

41,375 16,814 

1600 

293.81 

435) 

COMBUSTOR 0 

12 

5 21 


41.500 130.638 

2656 

618. 6< 

758) 

41.500 18.447 

1641 

306. 2< 

448) 

COMBUS'TOR 0 

13 

6 21 


42.460 120.320 

2633 

611. 31 

751) 

42.460 23.739 

1770 

344.51 

486) 

COMBUSTOR 0 

14 

7 4 


44,095 95.713 

3085 

595.21 

887) 

44.095 48.406 

2642 

451. 11 

746) 

COMBUSTOR 0 

15 

8 2 


44.310 95.367 

30^6 

592, 8< 

888) 

44.310 49.511 

2659 

453, 8 1 

752) 

COMBUSTOR 0 

16 

9 2 


44.800 94.440 

3059 

566. 9( 

879) 

44.800 52.028 

2671 

460. at 

756) 

COMBUSTOR 0 

17 

10 2 


44,810 94.417 

3059 

366, 8 < 

879) 

44.810 51.972 

2670 

460.51 

755) 

COMBUSTOR 0 

18 

11 9 

46.250 88,399 

2641 

568 . 7< 

829) 

46,250 43.765 

2231 

446. 8 t 

688) 


GAMMA 

MOLWT 

SONV 

MACH 

VEl 

s 

W/ A 

w 

A/AC 

MOMTM 

0 

I VAC 

PHI 

ETAC 

1,2960 

1,3986 

28.898 

28.897 

2548 

967 

6,031 

563? 

1.819 

0.10583 

25.254 

0.9317 

4667 

9.591 

184.8 



1.2960 

1.2986 

28.897 

20.897 

2548 

2522 

0.3a7 

977 

2.074 

0.10503 

25.254 

0.9317 

4706 

1.606 

186.4 



1.2960 

1.3986 

28.898 

28.897 

2548 

969 

6/016 

583ft 

1.819 

0.10691 

25.512 

0.9317 

4714 

9.606 

184.8 



1.2960 

1.2980 

28.897 

28.897 

2548 

2522 

0.392 

98? 

2.074 

0.10691 

25*512 

0.9317 

4714 

1.642 

184.8 



1.2987 

1.3438 

28.897 

28.897 

2514 

1915 

2.194 

420? 

1.903 

0.86544 

25*254 

0.1114 

3800 

57.820 

150.8 



1.2987 

1.3472 

28.897 

28.897 

2514 

1879 

2*290 

4303 

1.903 

0.80495 

25.254 

0.1225 

3855 

53oS23 

152.7 



1.298? 

1.3023 

28.89/7 

28,897 

2514 

2467 

0$23 

1291 

1.943 

0.80495 

25.254 

0.1225 

3055 

16.145 

152.7 



1.3014 

1.3505 

27.563 

27.563 

2556 

1904 

2*295 

437t 

1.988 

0.88869 

25*350 

0.1114 

3807 

60.369 

150,2 

0.12 

0.07 

1,3054 

1.3443 

26.391 

26.391 

2582 

2038 

1.993 

4062 

2.067 

0.89362 

25.439 

0.1111 

3681 

56.411 

144.7 

0 *24 

0.04 

1.3074 

1.3469 

26.346 

26.346 

2565 

2014 

2.015 

405fl 

2.059 

0.89342 

25.439 

0.1112 

3600 

56.349 

144.7 

0*24 

0.01 

1.3077 

1.3466 

26.340 

26.340 

2562 

3017 

2.002 

4037 

2.059 

0.89477 

25*439 

0.1110 

3670 

56*131 

144.3 

0.24 

0,00 

1.3078 

1.3448 

26.339 

26.339 

2561 

2041 

1.937 

3954 

2.059 

0.89498 

25.439 

0,1110 

3650 

54.990 

143.5 

0.24 

0.00 

1.3086 

1.3390 

26.339 

26.338 

2550 

2115 

l.?27 

3653 

2.063 

0.88619 

25.439 

0.1121 

3570 

50.309 

140.3 

0.24 

o;oo 

1.2871 

1.3019 

26.873 

26.874 

2710 

2522 

1.065 

2685 

2.1 16 

0.85573 

25.439 

0.1161 

3562 

35.710 

140.0 

0.24 

0.42 

1.287^ 

1.3tfl2 

26.882 

26.883 

2710 

2529 

1.043 

2637 

**■ 

2.116 

0.85424 

25.439 

0.1163 

3559 

35*008 

139.9 

0.24 

0.43 

1.2880 

1.3009 

26.873 

26.873 

2700 

2536 

0.991 

2513 

2.114 

0.85092 

25.439 

0.1167 

3542 

33.226 

139.2 

0.24 

0.42 

1.2880 

1.3010 

26.872 

26.873 

2700 

2535 

>> 

0.992 

2514 

2.114 

0.85092 

25.439 

0.1167 

3542 

33*245 

139.2 

0.24 

0.42 

1.3090 

1.3230 

23.929 

23.929 

2680 

2476 

1,076 

2665 

2.258 

0.80957 

25.677 

0.1238 

3515 

33*527 

136.9 

0.54 

0.10 
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READING s 

0071 BLOCK 

= 96 TIME = 193.838 MACH 6.C 

1 PT - 

: 743, 

,499 TT = 2912.6 








P 

T 

H 

gamma 

KOLWT 

SONV 

N.ACH 

VEl 

s 

W/A 

to 

A/AC 

MOMTK 

G 

IVAC 

PHI 

ETAC 

COMBUSTOR 

0 

19 

12 2 















46,260 

88,353 

2641 

508. 6< 829) 

1.3090 

23.930 

2600 












46,260 

43.708 

2231 

446, 5< 688) 

1,3230 

23.930 

2476 

1J077 

266 r> 

2.258 

P.80907 

25.677 

0.1239 

3515 

33.526 

136.9 

0.54 

0*10 

COMBUSTOR 

0 

20 

13 4 















47,310 

84.637 

2718 

574. 9( 854) 

1,3050 

24.030 

2708 












47.310 

37.725 

2241 

409, 7< 690) 

1.3212 

24.039 

2475 

1.162 

287r, 

2.268 

0.75201 

25.677 

0.1332 

3581 

33.636 

139.5 

0.54 

0*15 

COMBUSTOR 

0 

21 

14 2 















47,335 

84.576 

2719 

574,6 ( 854) 

1.3050 

24.040 

2709 












47.335 

37.657 

2242 

409, 1( 690) 

1.3212 

24,040 

2475 

1.163 

2077 

2.268 

0.75197 

25.677 

0,1333 

35B2 

33*625 

139,5 

0.54 

0*15 

combustor 

0 

22 

15 4 















48,110 

80.755 

2830 

564. 9( 891) 

1,2995 

24.173 

2750 












48.110 

35*252 

2328 

389, 7< 717) 

1.3165 

24.173 

2511 

1.L80 

296? 

2.282 

0.70147 

25.677 

0.1429 

3654 

32.286 

142.3 

0.54 

0*20 

COMBUSTOR 

0 

23 

16 6 















40.775 

76.683 

2594 

567. 9( 882) 

1.3119 

22,004 

2773 












48,775 

30.426 

2C72 

373. 8( 689) 

1 « 3302 

22.004 

2496 

1.249 

3116 

2.421 

0.65159 

25.902 

0,1552 

3718 

31.557 

143.6 

0.83 

0.11 

COMBUSTOR 

0 

24 

17 2 















48,785 

76.624 

2596 

567. 8( 883) 

1,31(8 

22.006 

2774 












48.765 . 

30.383 

2073 

373. 4( 690) 

1.3301 

22.006 

2496 

1.249 

3118 

$.421 

0.65075 

25.902 

0.1554 

3720 

31.536 

143,6 

0,83 

0*11 

COMBUSTOR 

0 

25 

1*8 4 















49,315 

73.706 

2690 

562. 2( 916) 

1,3073 

22.099 

2813 





. 







49,315 

28*129 

2133 

3 S 4 .K 710) 

1.3266 

22.099 

2523 

1.279 

3227 

2.434 

0.60860 

25.902 

0.1662 

3795 

30.519 

146.5 

0,83 

0*14 

COMgUSTOR 

0 

26 

19 4 






f 









50.725 

67.877 

2878 

549, 0( 984) 

1.2982 

22.295 

2886 












50.725 

22.644 

2220 

300. 7( 730) 

1.3208 

22.296 

2557 

1.378 

3626 

2.459 

0.51070 

25.902 

0.1950 

3966 

28.413 

153.2 

6.83 

0*21 

COMBUSTOR 

0 

27 

20 5 















52.825 

59.925 

3158 

532.8(1085) 

1.2844 

22,589 

2988 












52.825 

18.562 

2414 

246. 8( 004) 

1,3099. 

22.590 

2638 

1,934 

3783 

2.492 

0.42513 

25.902 

0.2379 

4176 

24.991 

161,2 

0.83 

0*30 

COMBUSTOR 

0 

28 

21 4 















53,325 

57.852 

3242 

529,4(1116) 

1.2002 

22.675 

3017 












53,325 

18.227 

2495 

240, 3( 832) 

1,3060 

22.677 

2673 

1.423 

3803 

2.501 

0.40776 

25.902 

0.2480 

4220 

24.100 

162.9 

0,83 

0.33 

COMBUSTOR 

0 

29 

22 4 















54.075 

56.519 

3290 

524,5(1133) 

1.2777 

22.732 

3032 












54.075 

16.587 

2494 

216, 1( 831) 

1.3052 

22.735 

2668 

1.472 

3928 

2,506 

0.36437 

25.902 

0.2631 

4280 

23.466 

165.3 

0.83 

0.35 

Combustor 

0 

30 

23 3 















54.835 

55.765 

3310 

519.9(1141) 

1,2765 

22.762 

3038 












54,835 

14.925 

2458 

169. 9( 8l7>- 

1.3061 

22.765 

2648 

1.535 

4064 

2,508 

0.36348 

25.902 

0,2782 

4335 

22.954 

167,4 

0.83 

0.36 

C0M8UST0R 

0 

31 

24 4 




l 











55,760 

54.693 

3339 

514.7(1151) 

1,2749 

22.002 

3047 












55.760 

13.418 

2432 

163, 5( 807) 

1.3065 

22.806 

2632 

i:5<53 

4192 2.511 

0.34128 

25.902 

0.2963 

4393 

22.233. 

169.6 

0.83 

0.37 

COMBUSTOR 

0 

32 

25 5 

' 



i 


i' 









56.260 

43.140 

3717 

512.1(1291) 

1.2535 

23.101 

3161 












56,260 

12.604 

2661 

166,6 ( 960) 

1.2863 

23.196 

2809 

1.400 

4158 

2.555 

0.27494 

25.902 

0.3678 

4535 

17.767 

175.1 

0.83 

0.49 

COMBUSTOR 

0 

33 

26 5 















56,315 

49.546 

3400 

511.9(1173) 

1.2715 

22.860 

3066 












56.315 

9*688 

2354 

107. 2( 777) 

1.3084 

22.673 

2588 

1.739 

4500 

2.524 

0,27407 

25.902 

0.3690 

4538 

19.166 

175.2 

0.83 

0*39 

COMBUSTOR 

0 

34 

27 3 















56.455 

49.485 

3403 

511.2(1175) 

1.2713 

22.873 

3067 












56.455 

9.574 

2351 

104. 0( H6) 

1,3084 

22.878 

2586 

1.746 

4514 

2.524 

0.27210 

25.902 

0.3717 

4545 

19.086 

175.5 

0.03 

0,39 

COMBUSTOR 

0 

35 

28 6 















56.535 

44.118 

3692 

510.8(1282) 

1.2550 

23.159 

3154 












56.535 

12.156 

2803 

153.31 938) 

1.2087 

23,173 

2784 

1,520 

423fi 

2.552 

0.27515 

25.902 

0.3675 

4550 

18.088 

175.7 

0.83 

0.46 

COMBUSTOR 

0 

36 

29 3 




, 











56,815 

44.939 

3668 

509.6(1273) 

1.2565 

23.138 

3147 












56,815 

11.700 

2746 

140. 7( 917) 

1.2910 

23.151 

2759 

1.557 

4296 

2.548 

0.27424 

25.902 

0.3688 

4564 

18.309 

176.2 

0.83 

0.48 

COMBUSTOR 

0 

37 

30 3 















57,041 

45.756 

3642 

508.5(1263) 

1.2580 

23.115 

3139 












57.041 

11.325 

2693 

130. 3( 898) 

1.2931 

23.127 

2736 

1.590 

4350 

2.545 

0.27382 

25.902 

0.3693 

4574 

18.512 

176.6 

0.83 

0.47 
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READING S 0071 BLOCK = 96 TIKE r 193.838 KACH fe.O Pj = 74-*. 499 TT = 2912. b 


P T H GAMMA 

COMBUSTOR 0 36 3J 4 

57.765 48.028 3554 505.4(1230) 1.2630 

57.765 10.125 2523 100.K 836) 1.3002 

COMBUSTOR 0 39 32 3 

58.785 87.073 2860 501. 7( 975) 1,2976 

58.785 5.175 1429 -19. 0< 457) 1.3539 

COMBUSTOR 0 40 33 6 

60.795 50,542 3515 495,2(1215) 1,2649 

60.795 10,050 2458 82. 0( 812) 1.3027 

CpMBUSTOR 0 41 34 4 

62.215 46,830 3731 490.4(1295) 1.2523 

62.215 12,312 2809 H8.8( 939) 1.2073 

COMBUSTOR 0 42 35 S 

64.679 38.840 4182 481,3(1464) 1.2206 

64.679 17.582 3605 223.5(1235) 1.2483 

COMBUSTOR 0 43 36 4 f 

65.055 35.647 4254 479,7(1491) 1,2141 

65.055 18,550 3780 261.2(1302) 1,2379 

COMBUSTOR REGEN 44 37 21 

65.055 35,647 4507 614.8(1593) 1.1975 

65.055 30,478 4396 556,5(1548) 1,2028 

NOZZLE AE 45 3a 5 

87,291 35.647 4254 479,7(1458) 1,2141 

87.291 1.009 2013 -424, 6( 638) 1.3089 

NOZZLE PO 46 3g 5 

87.291 35.647 4254 479.7(1458) 1,2141 

87.291 0,377 1586 -571. 2< 491) 1,3292 

NOZZLE AE REGEN 47 40 5 

87,291 35,647 4507 614,8(1593) 1,1975 

87,291 1.086 2233 -346. 3( 716) 1.3001 

NOZZLE PO REGEN 48 4l 5 

87.291 35.647 4507 614,8(1593) 1,1975 

87.291 0,377 1738 -520. 0( 542) 1,3214 

FICTXVE COMBUSTR 68 6l 0 

65,055 192,600 6040 479.7(1790) 1,1774 

65,055 0.377 1427»lo20,4( 426) 1.3276 

FICTIVE NOZZLE 69 62 0 

87.291 25,158 4191 452,2(1465) 1,2144 

87,291 1,187 2227 -348, 2( 714) 1.3003 


KOLWT SONV K ACH VG S W/A W 
23.035 3113 

23.043 2660 1.693 4503 2.535 0.26947 25.902 

22.389 2871 

22.389 2073 2.462 510.4 2.430 0.26776 25,902 
23,021 3099 

23.028 2629 1.729 4547 2.527 0.27708 25.902 
23.250 3161 

23.265 2780 1.651 431? ?,546 0.28459 25.902 

t 

23.748 32b9 

23.798 3066 1,171 359l 2.582 0.26976 25.902 

fir > 

23.832 3263 

23.886 3121 1.059 3306 2.592 0.25078 25.902 
23.762 3360 

23.790 3324 0,314 1708 2.t>23 0,25070 25.902 

' «i 

23.832 3282 

23.915 2340 2^874 6727 2.592 0.05221 25.902 

23.832 3202 

23.915 2094 3,464 7252 2.592 0.02668 25.902 
23 * 76,2 3360 

23.915 2456 ‘2.823 6935 2.623 0.05221 25.902 

i 

23.762 3360 

23.915 2185 3,449 7536 2.623 0.02531 25.902 
24,716 3455 

25.034 1939 4.467 8664 2.469 0. 03711 25.902 
23.834 3258 

23.915 2454 2.579 6329 2.614 0.05221 25.902 


A/AC 

MQMTK 

G • 

IVAC 

PHI 

ETAC 

0.3753 

4598 

18.858 

177. S 

0.83 

0*44 

0.3777 

4610 

21.239 

178.0 

0.83 

0.24 

0,3650 

4600 

19.579 

177.6 

0.63 

0*44 

0.3553 

4692 

19.073 

177,3 

0.83 

0.51 

0,3749 

4579 

15,055 

176,8 

0.83 

0.67 

0.4032 

4576 

12.686 

176.7 

0,83 

0.70 

0.4032 

4523 

6,656 

174.6 

0.63 

0.70 

1.9371 

5916 

5.4S8 

228.4 

0.03 

0.70 

3.7904 

6204 

3.007 

239.5 

0.83 

0.70 

1.9371 

6122 

5.626 

236.3 

0.83 

0.70 

3,9952 

6453 

2.964 

249,1 

0.83 

0.70 

2.7254 

7230 

4.996 

279,5 

0,83 

1.00 

1.9371 

5604 

5.135 

219.4 

0.83 

0.70 



422 


R£AC ING- 

X 1 

QQ71 BLOCK 

= 19B 

me 

= 2*5,856 

M*CH t 

,.0 PI a 74 

12.499 TT * 

> 290<M 
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XABS 


P-18 


P-Dd 


PDA 


QOX 

Q- IB 


0-03 


CAwALL 

p-ik/pso 

K-J8/PT0 

P-CI0/PSO 

P-OB/PTO 

6.5056 

01 

1.8376 

01 

i.eoiE 

01 

1 , 547E 

02 

-4.036E 

03 -2,1726 

03 

-1.66SE 

03 

4.337b 

03 

4.o95£ 

01 

2.4756-02 

4 , t 996 

01 

2.4266-02 

6.5096 

01 

1.837E 

01 

i.ao/E 

01 

1.547b 

02 

"4.Q41E 

03 -2.1746 

03 

-1.667E 

03 

4.342E 

03 

4.095E 

01 

2.4756-02 

4.0136 

01 

2.4336-02 

6.529E 

Oi 

i.T48fc 

01 

W652E 

Oi 

1,547b 

02 

»*• ObHE 

03 -2.154E 

03 

-1.077E 

03 

4 , 36&E 

03 

4.6576 

Oi 

2.354E-02 

4.8026 

01 

2,4686-02 

6-.695E 

Oi 

1.006E 

01 

8,ilOE 

00 

3.046t 

02 

-a.2iiE 

03 -2.2576 

03 

-1.954E 

03 

4.583E 

03 

2.680E 

01 

1.3556-02 

2.2146 

01 

1,1196-02 

6.762E 

01 

7 . 45 9 E'. 

00 

6.02SE 

00 

4.762b 

02 

-a.2biE 

03 -2.280E 

03 

-1.982E 

03 

4 , 665E 

03 

1.987E 

01 

1 .0056-02 

2. 1306 

01 

1.0816-02 

6.8396 

Oi 

4.4706 
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01 

2.3616-02 

4.670E 

01 

2.361E-02 




reading a 

0071 I 

slock 

=190 T1HE 

= 285. 6JB MACH b.O, P.l s 742 

.499 

Tt 3 <2903.1 






PAGE 



P 

T 

H 

GAMMA 

MCLWT 

SON V 

MACH 

VEL 

S 

W/A 


A/AC 

MOKTM 

Q 

IVAC 

PHI 

ltac 


COM8U5T uR 

0 

38 

31 6 















CO 

S8.785 

01,903 

2797 

546, 8 ( 910) 

1.3011 

23.329 

2705 












o 

58.785 

5.U25 

l4o? 

63. 0( 429) 

1,3563 

23,330 

2013 

2,444 

4920 

2,34d 

0 .<26627 

25,7b8 

4.3/n 

4425 

20.3S9 

171,8 

0.66 

0.20 


COMBUSTOR 

0 

39 

32 6 
















60'. 795 

47.202 

3467 

540.4(1144) 

1.2678 

24,000 

3016 













60.795 

10.025 

2456 

163, 2( 777) 

1.3039 

24.006 

2575 

1.687 

4344 

2.439 

0. <27553 

25,7b8 

0 .3650 

4415 

16.603 

171.4 

0,66 

0.44 


COMBUSTOR 

0 

40 

33 5 












1* 




62.215 

41.446 

3805 

535,6(1205) 

1.2438 

24,432 

3126 













62.215 

U. 344 

3108 

235.7(1003) 

1.2750 

24.456 

2830 

1.365 

3075 

2,471 

0.20300 

25.7^0 

0.3553 

4407 

17,041 

171,1 

0.66 

0,60 


COMBUSTOR 

0 

41 

34 4 
















64.679 

37.028 

4009 

526,6(1365) 

1.2273 

24,706 

3170 













64.679 

17,529 

3543 

297.4(1159) 

1 .2529 

24.745 

2967 

1,134 

3387 

2.480 

0.26825 

25,750 

0.3749 

4394 

14.110 

170.6 

0,66 

0.70 


COMBUSTOR 

0 

42 

35 4 














* 


65.055 

34.135 

4136 

525.0(1381) 

1.2231 

24.763 

3167 













65. OSS 

18.195 

3676 

326.0(1207) 

1 ,2454 

24,604 

3029 

1,036 

3139 

2.496 

0.29939 

25,756 

0.4032 

4392 

12,167 

170,5 

0.66 

0,72 


COMBUSTOR 

REGEN 

43 

36 21 
















65.055 

34.135 

4329 

617.2(1455) 

1.2110 

24.725 

3247 













65. OSS' 

23,205 

4047 

487*4(1347) 

1.2252 

24.769 

3155 

0.800 

2548 

2.518 

0.20939 

25,756 

0.4032 

4437 

9,677 

172.3 

0,66 

0.72 


NOZZLE AE 

44 

37 5 
















87*291 

34,135 

4136 

525,0(1363) 

1.2231 

24.763 

3187 













87.291 

0,956 

1920 

-316. 3( 561) 

1,3149 

24,626 

2249 

2.805 

6488 

2.496 

0.05192 

25,758 

1,9371 

5669 

5.235 

220,1 

0,66 

0,72 


NOZZLE PO 


45 

38 5 












JK 




07.291 

34,135 

4136 

525.0(1363) 

1,2231 

24,763 

3107 













87.291 

0.37$ 

1527 

-444,<?< 452) 

1.3343 

24,826 

2020 

3,449 

6966 

2.496 

0.02751 

2S, 758 

3.6554 

5929 

2,970 

230.2 

0,66 

0 0 72* 


NOZZLE AE 

REGEN 

46 

39 5 
















07.291 

34,135 

4329 

6W, 2(1455) 

1.2110 

24.725 

3247 













87.291 

U010 

2075 

-264. 1( 633) 

1,3004 

24.826 

2332 

2.848 

6641 

2,518 

0,05192 

25,750 

1*9371 

5810 

5.358 

225,9 

0.66 

0,72 


NOZZLE PQ 

REGEN 

ar 

40 5 












j 




07.291 

34.135 

4329 

617,2(1455) 

1,2110 

24.725 

3247 













*7.291 

0.375 

1634 

-4lQ.$( 487) 

1,3285 

24.026 

2085 

3,439 

7171 

2.516 

0.02646 

25,758 

3,7999 

6106 

2.949 

237.1 

0.66 

0,72 


FICTIVE COMBUSTH 

67 

60 0 
















65.055 '196. 2?2 

4804 

525,0(1622) 

1.1956 

25.542 

3344 













65.055 

0.375 

1264 

-822. 7( 362) 

1.3420 

25,718 

1811 

4,534 

8212 

2.373 

0.04058 

25.758 

2.4783 

6613 

5.179 

264,5 

0.66 

1,00 


FICTIVE NOZZLE 

60 

,61 0 


f. 

$ * 














87.291 

27.477 

4085 

503,3(1362) 

1.2243 

54,767 

3166 













87.29J 

1.054 

2037 

-277. 0( 620) 

1.3100 

£4.826 

2312 

2o 703 

6248 

2,508 

0.05192 

25,750 

1.9371 

5525 

5.041 

214,5 

0.66 

0.72 



615 


READING C 

0071 1 

3LOCK 


P 

T 

combustor 

0 

19 

47.310 

64.315 

2583 

a ;. 310 

30,063 

2011 

combustor 

0 

20 

47.335 

64.096 

2588 

47.335 

30.214 

2019 

COMBUSTOR 

0 

21 

48, no 

77.404 

2751 

46.110 

32.414 

2?37 

COMBUSTOR 

0 

22 

46.775 

74.779 

2392 

48.775 

25,730 

1834 

COMBUSTOR 

0 

23 

46.755 

74,713 

2394 

46.765 

25.706 

1836 

combustor 

0 

24 

49*315 

71.295 

2483 

49.315 

24*392 

1906 

COMBUSTOR 

0 

25 

50.725 

65.612 

2633 

50.725 

19,731 

1965 

COMBUSTOR 

0 

26 

52,825 

52.533 

3224 

52.825 

23.550 

2691 

COMBUSTOR 

0 

27 

53.325 

52,546 

3216 

53.325 

19.902 

2581 

combustor 

0 

28 

54.075 

51.356 

3274 

54,075 

17.696 

2582 

COMBUSTOR 

0 

29 

54.635 

50.723 

3297 

54.835 

15,862 

2537 

combustor 

0 

30 

55,76<t 

49,726 

3334 

55.760 

14.180 

2514 

COMBUSTOR 

0 

31 

56.260 

39.871 

3724 

56.260 

13.272 

2951 

COMBUSTOR 

0 

32 

56.315 

44.667 

3426 

56.315 

10.261 

2465 

combustor 

0 

33 

56.455 

44.615 

3430 

56.455 

10.134 

2462 

combustor 

0 

34 

56*535 

40.697 

3702 

56.535 

12.772 

2893 

COMBUSTOR 

0 

35 

56.815 

41,387 

5679 

56.815 

12.262 

2657 

combustor 

0 

3b 

57.041 

42.912 

3602 

57.041 

11.358 

2699 

combustor 

0 

37 

57.765 

50.490 

5295 

57.765 

6,460 

2188 


s 198 

TIME 

= 285,6 

h 


GAMMA 

12 3 



592. 7C 

760) 

1.3107 

408. 7( 

5/7) 

1.3304 

13 2 



592. 5C 

761 ) 

1.3104 

409. 4( 

579) 

1,3300 

14 4 



587. 3( 

812 ) 

1.3028 

419. 6( 

646) 

1,320 1 

15 17 



S98.4C 

774) 

1.3213 

403. 2C 

57*6) 

1.3415 

16 2 



598, 3( 

775) 

1.3212 

403. 0( 

580) 

1.3414 

17 - 4 



595.0C 

805) 

1.3170 

392. OC 

603) 

1.3376 

18 4 



586. b( 

856) 

1,3099 

350. U 

621) 

1.3334 

19* ^ 5 



57fl.A( 1060) 

1,2816 

375. 6( 

866) 

1 o 30G0 

20 2 



571.6(1057) 

1,2820 

336.0 ( 

827) 

1.3038 

21 4 



567,5(1073) 

1.2789 

310.1H 

826) 

1.3029 

22 3 



563.5(1085) 

1.2776 

26 1 0 2 ( 

809) 

1,3040 

23 3 



556,3(1096) 

1.275S 

254. 2( 

800) 

1.3042 

24 5 



556.4(1236) 

1.2532 

256. 2( 

650) 

1.2835 

25 5 



556.2(1130) 

1.2705 

196. 5( 

782) 

1.3046 

26 3 



555. {>(1132) 

1,2702 

195. 3( 

780) 

1.3046 

27 5 



555.3(1228) 

1.2545 

242. 6( 

929) 

1.2856 

26 3 



554.1(1220) 

1.2559 

229. 8( 

909) 

1.2881 

29 4 



553.2(1193) 

1.2605 

209, 7C 

861) 

1.2940 

30 5 



550.3(1064) 

1.2772 

145, 6( 

687) 

1.3160 


18 MACH 6.4 

0 PI ; 

b M2 

MOLWT 

SCNV 

MACH 

VEl 

25.472 

25.472 

d570 

2265 

1.328 

3034 

25.477 

25.477 

2572 

2289 

1.322 

3027 

25.657 

25.658 

2635 

2392 

1.211 

2896 

22,639 

22.839 

2623 

2314 

1.350 

3125 

22,840 

22,640 

2624 

2315 

1.350 

3126 

22.926 

22.926 

2663 

2351 

-1.356 

3187 

23.080 

23.080 

2726 

2376 

1.448 

3440 

23.667 

2946 



23,669 

2711 

1.164 

3154 

23,666 

23,668 

2943 

2659 

1.291 

3433 

£ 

23.734 

23.737 

2962 

2654 

1*352 

3590 

23,767 

23.770 

2968 

2630 

1.429 

3756 

23.616 

23.820 

2979 

2616 

1.492 

3904 

24.224 

24,239 

3095 

2787 

1.391 

3876 

23.916 

23.921 

3008 

2586 

1.636 

4230 

23.921 

23.927 

3009 

2584 

1.644 

4246 

24,204 

24.219 

3089 

2764 

1.431 

3955 

24,184 

24,197 

5002 

2740 

1,470 

4028 

24,10b 

24.116 

3060 

2683 

1.545 

4146 

23.600 

23,803 

29o5 

2453 

1.835 

4500 


.999 T 1 = 2902.1 
S h/A K 

2.1«1 0.7977? 25. SOS 

2.1<*2 u. 7969H 25.505 

2.169 0.69677 25.505 

2.310 0.69797 25,756 

2.311 0.69713 25.756 

2.325 0.60521 2S.7S6 

2.349 0.51561 25.756 

2.916 0.42277 25.758 

2.417 0.40549 25,756 

2.423 0.36223 25,758 

2.425 0.36145 25.758 
> 

2.428 0.33938 25.758 
2.470 0.27341 25.758 
2.443 0.27254 25.758 
2.443 0.27059 25.758 
2.467 0.27362 25.7S8 
2.464 0.27271 25.758 
2.457 0.27230 25.758 
2.423 0.26797 25.758 


A/AC 

MOM1M 

Q 

0.133d 

3431 

35,259 

0.1333 

3431 

35.136 

0.1A29 

3463 

31.363 

0.1552 

3525 

> 

31,471 

0.1550 

«v 

3526 

31.441 

0.1662 

* 

3590 

29*977 

0.1550 

3739 

27.573 

0.2379 

3960 

20.723 

0,2980 

4013 

21.633 

0.2631 

4080 

21.322 

0,2782 

4139 

21,110 

0,2963 

4202 

20.589 

1 

0,3678 

4353 

16.467 

0.3690 

4356 

17,918 

0.3717 

4364 

17,855 

0.3675 

4369 

16.818 

0,3688 

4303 

17,073 

0.3693 

4393 

17,544 

0,3753 

4416 

16.741 


PAGE 2 

IVAC PHI ETAC 
134.5 0,34 0,04 

134.5 0.34 0.04 

* 

136.5 0.34 0.15 

1 

136.8 0.66 0.01 

136.9 0.66 0,01 

139.4 0.66 0.05 
145.2 0.66 0,11 
153.7 0.66 0,32 

155.6 0.66 0,32 

156.4 0.66 0.35 

160.7 0.66 0,36 
163.1 0.66 0,36 

169.0 0.66 0,52 

169.1 0,66 0,41 

169.4 0.66 0,41 

169.6 0.66 0.52 

170.2 0.66 0,51 

170.6 0.66 0.48 

171.4 0.66 0,37 



815 


Reading = o<m block = i9e time = 


285.638 MACH '6,0 PT = 742.499 TT s 2902.1 
RAMJET PERFORMANCE 


v3 


/W-7-T 


P T H 

WIND '.TUNNEL 1 0 5 

0..000 742,499 2902 6«0.7C 

,0.000 0,375 366 -36 .EC 

SPIKE TIP NS 2 0 S> 

0.600 18.100 2902 640. 7C 

0.600 16.936 2639 621 .7 C 

WIN'D TUNNEL ' 3 0 0 

0.000 792.999 2902 6«0.7< 

0.000 0.380 388 -35. 9( 

SPIKE TIP ns 900 

0.600 18.1,00 29,02 690. 7( 

0 .60o 16.902 2637 621. 3C 

INLET THROAT S 0 9 

90.900- 196,222 2795 608, 6 ( 

90.900 v 17,930 15’48 25S.'9( 

INLET UpNRSK 603 

90.900 196,222 2795 608. 6( 

90.900 19.862 1986 238.70 

INLET 0NNR8R ... -7 t. Q 5 '~ 9 

40,400 107,593 2795 608?6C 

90.900 90.529 2685 . 57.6.00 

COMBUSTOR 0 8 l 9 

90.910 195.620 2795 606.50 

90.910 17.950 1550 255.70 

COHBUSTOR ~ 0. * 9 2 ' 9 

91.310 159,509 2783 605. bt 

91.310 20.253 1688 293.10 

COMBUSTOR 0 10 3 9 

91.375 157.355 2782 609.70 

91.375 20.519 1699 296.00 

COMBUSTOR 0 11 9 9 

91.500 152.908 2780 609,10 

91,50ff 20.989 1720 • 3Oi,60 

COMBUSTOR 0 12 5 5 

92.960 132.007 2762 598.90 

92.960 23,297 1818 328.60 

COMBUSTOR 0 13 ' 6 3 

69.095 116.921 2727 588.40 

99.095 29,073 1869 '391.30 

COMBUSTOR 0 19 7 3 

99.310 115.613 2722 566.90 

99.310 29.224 1869 392.60 

COMBUSTOR 0 15 8 3 

94.800 1 12,889 2710 S8J.SC 

44.800 24.527 1677 394.90 

COMBUSTOR 0 16 9 3 

49.610 112.840 2710 583. 4( 

44.810 24.536 1877 344,90 

LOMBUSTOR 0 17 10 21 

46.250 63.044 2660 600.20 

46.250 27.091 2029 396,70 

COMBUSTOR 0 18 11 21 

46.260 87.283 2554 600.10 

46.260 27.119 1919 396,90 



GAMMA 

MOLWT 

S U 
0ONV 

K M A 
MACH 

R Y 
VEL 

R F 
S 

PORT 

h/A 

N 

A/AC 

MOMTM 

G 

I VAC PHI 

767) 

93) 

1.2963 
1 0 3986 

28.898 

20.897 

2544 

964 

6.035 

5020 

1.010 

0.10570 

25.242 

0*9323 

4656 

9,561 

104,5 

767) 
7 48) 

1.2963 

1.2983 

20.897 

20.897 

2544 

2518 

0,388 

976 

2,074 

0.10570 

25*242 

9 

0.9323 

4691 

1.604 

165.6 

767) 

93) 

1.2963 

1.3986 

26.090 

28.097 

2544 

966 

6.022 

5619 

1.010 

0.10660 

25.473 

0.9323 

4698 

9,646 

104*4 

767) 
7 46) 

1.2963 

1.2964 

26.897 

28.897 

2544 

2518 

0.392 

987 

2,074 

0,10666 

25.473 

0,93?3 

4690 

1.636 

184.4 

735) 

364) 

1.2997 

1.3458 

20.097 
28,3 9? 

2500 

1093 

2.220 

42?04~ 

1.098 

0.88501 

25.242 

0.1114 

3795 

57.020 

150,4' 

735) 

368) 

1.2997 

1.3493 

20.897 

28.097 

2500 

1857 

2.316 

4302 

1.098 

0.60456 

25,242 

0.1225 

3841 

53.787 

152,2 

735') 

703) 

1.2996 

1.3032 

28 D '097 

20*ft97 

2500‘ 

2454 

* , * 

0*520 

1276 

1*940 

A 

0.80456 

* 

25,242 

0 o 1225 

3841 

15*956 

152,2 

735) 

385) 

1.2997 

1.3458 

200097 

26.097 

2500 

1894 

* ^1 

2*218 

t 

420? 

1.890 

0.88490 

25.242 

0.1114 

3794 

57.784 

150.3 

732) 

422) 

1.3001 

1.3388 

20.097 

28.897 

2495 

1972 

3,004 

'3951 

1*911 

0.88646 

25,242 

0*1112 

3676 

54.432 

145.7 

732) 

425) 

1.3002 

1.3383 

26.697 

20.097 

2495 

1978 

1.087 

3931 

1,912 

0,88782 

25*242 

0.1110 

3667 

54.232 

145.3 

4 

73!) 

431) 

U3002 

1*3373 

28.097 

28.097 

2494 

1989 

1*956 

3091 • 

1.914 

0.88803 

25.242 

O.HICh 

3649 

53.692 

144. 8 

726) 

458) 

1.3008 

1.3332 

20.097 

28.097 

2466 

2042 

1.801 

3677 

1.922 

0.87931 

25.242 

0.1121 

3552 

50.252 

140,7 

716) 

470) 

1.3019 

1*3314 

20.897 

20,097 

2471 

2066 

1<.701 

3516 

1*927 

0.84909 

25.242 

0,1161 

3474 

46*391 

137.6 

714) 

472) 

1.3021 

1.3312 

28.097 

20.097 

2469 

2069 

1.690 

3496 

1.927 

0.84761 

25.242 

0.1163 

3464 

46.05$ 

137,2 

7U) 

474) 

1.5024 

1.3309 

20.097 

28.097 

2464 

2073 

1.667' 

t 

3455 

1*927 

0.84431 

25.242 

0.U67 

3444 

45.334 

136.-4 

711) 

474) 

1.3024 
1 0 3309 

20.097 

20.097 

2464 

2073 

1,666 

■* *t. 

,3454 

1.927 

0,64431 

25*242 

0.1167 

3443 

45,323 

136.4 

784) 

582) 

1.3075 

1.3291 

25.526 

25.526 

2603 

2292 

1.392 

3100 

2*151 

0.80415 

25,505 

0*1238 

3380 

39*872 

13a. 9-'o.34 

751) 

549) 

1.3123 
1 .3344 

25.421 

25.421 

2560 

2238 

1.425 

3189 

2,136 

’0.80365 

25,505 

0*1239 

3388 

39,026 

132, 9 0.34 


PAGE 1‘ 



Reading 71 


t = 285.64 sec. 


417 



416 


READING = 0071 BLOCK S 107 TINE a 280,738 MACH 6.0 PT s 742,999 71 = 2905.7 


PASE 7 


RAMJET PERFORMANCE 


ENGINF PtPFORMANCE 


IHfeT 


CALCULATED THRUST,..* 

6 W- 

C L&F) 

MEASURED THRUST 


C LBF ) 

calculated specific impulse. ....... 

..... 

(LBF-SEC/L3M) 

(L8F-SEC/13M) 

MEASURED SPECIFIC IMPULSE. ........ . 

1 1 1 1 1 17^3# 

CALCULATED THRUST COEFFICIENT 

0 , 3 a24 

MEASURED THRUST COEFFICIENT.,,,,... 

..... 0,3705 



regenerative-cooleo engine performance 
calculated 


STREAM THRUST S669. 

NET THRUST., 992, 

SPECIFIC IMPULSE 1926 , 

THRUST COEFFICIENT 0.4Q48 


(LBF) 

(LBF) 

(IBF-Sec/UM) 


angle OF A1TACK 3,000 

MASS FLOh RATIO 0,9321 

ADOrilVE DRAG COEFFICIENT..., 0,0053 

LIMITING PRESSURE RECOVERY EFFICIENCY..,, 0.1427 

DELTA PT2. 0,1161 

TOTAL PRESSURE RECOVERY - SUPERSONIC,..., 0.2646 
TOTAL PRESSURE RECOVERY • SUBSONIC,.,.,., 0,1450 
INLFT PROCESS EFFICIENCY - SUPERSONIC.... 0.8740 

INLET PROCESS EFFICIENCY * SUBSONIC...... 0*9063 

KINETIC ENERGY EFFICIENCY - SUPERSONIC... 0.8979 

KINETIC ENERGY EFFICIENCY - SUBSONIC 0.8619 

ENTHALPY AT PO - SUPERSONIC........ 0.67 

ENTHALPY AT PO • SUBSONIC.,.. 25.05 


MOMENTUM AND F0RCE8 


inlet friction drag.... 

1 3 A *? 

(LBF) 

INLET MOMENTUM CHANGE ....... . 


e LB fn 

COMBUSTOR FRICTION drag,..... 


CLBfO 
(LBF) 
(LBF) 
(LBF) 
U.-BF-) 
(LBF), 
(LBF) 
(LBF) 
(LBF) 
CL 8 F) 
tLEPF ) 

COMBUSTOR STRUT DRAG.... 

combustor momentum change.... 

* 5,10 

NOZZLE FRICTION ORAG 


NOZZLE STRUT ORAG «... 

NOZZLE MOMENTUM CHANGE •».•••* 

*0 o 00 

NOZZLE PRESSURE INTEGRAL,..., 

1 1 / 3 

EXTERNAL FRICTION drag.,..... 

O 3 A 3 J 

external pressure integral... 

V ^ V 

■ P ■ 4^ 1 (J Cl 1 _ 

TOTAL EXTERNAL DRAG..,., 


TOTAL STRUT DRAG 

*£^6 * 

CAVITY FORCE..,.,,..,,.,,,,.. 

|t|lf9#f9flp » 9 A V 

^ 1 1 Sf ^ fl 

(LBF) 

CALCULATED load CELL FORCE*., 

^ 1 i o b ^ 

ClfiF) 

(LBF) 

MEASURED LOAD CELL FORCE,..., 

v w 4» f 

^ 1 3 i 5 ^ 

FUEL VACUUM SPECIFIC IMPULSE 

M 67 . 2 t " 120 . 2 ? 


COMBUSTOR 


FUtL-AIR RATIO....... 0.0204 

EQUIVALENCE RATIO. 0,660 

COMBUSTOR EFFICIENCY 0.7H 

TOTAL PRESSURE RATIO.... 0.1732 

COMBUSTOR EFFECTIVENESS..........,,.,.,., 0.7019 


INJECTOR DISCHARGE COEFFICIENTS 0,8188. 0,6607. 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS.,.. 0.9755 


NOZZLE COEFFICIENT - CT 0.9015 

PROCESS EFFICIENCY 0.9730 

KINETIC ENERGY EpFIC IENCY 0.9464 


STATIONS 




fuel injectors 


NOMINAL COWl leading edge 

, # , 3a . 86 M 

(IN) 

(IN) 

(IN) 

INJECTORS 
1 A 

QT ATT nKi 

\j A 1 \Jtf 

SPIKE tRANSLAfluN.. t . 

• « « 0,5148 

an li tin 

V ftLVC 

inlet throat..,.,....,.,.... 

• . . ao « aoo 

1 B 

a i inn 


COWL LEADING EDGE.. 

, • . 45.199 

cw> 

(IN) 

(IN) 

1 C 

** 1 , j v u 
an inn 


NOZZLE SHROUD TRAILING EDGE 

... 73.559 

j. i* 
2A 

4 <4 # P U U 

a a 77 c 

n 

NOZZLE PLUG TRAILING EDGE 

« • • 87,291 

2C 

4 O , f { j 
a a pc n 

u 

c 

STRUT LEADING EDGE, 

56,45b 

c IN) 

3A 

MO , CPU 

C/l (TZ.C 

C 

STRUT TRAILING EDGE...,, 

... 65,05b 

( IN) 

3S 

4 P M . U 0 5 

CjL pC A 


COMBUSTOR EXIT 

... 65,055 

(IN) 

a 

PO . CD V 

44,800 



(DEGREES) 

(PSD 

(BTU/LBN) 

(BTU/LBH)' 
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reading 

*5 oo7i block 

= 197 TIME 

» 284,738 

MACH 6.0 PT a 7 U 2.499 TT a 2905.7 

X 


OORAG 

CDRAG 


CF 

HQ 

a.oaoe 

01 

1.287E 02 

1.287E 

02 

2.3746-03 

4.450E-02 

4.0416 

01 

1.622E-01 

1.288E 

02 

2,3756-03 

4.4526-02 

4.131E 

01 

1.455E 01 

1.434E 

02 

2.496E-03 

4.7576-02 

4.137E 

01 

1.052E 00 

1.444E 

02 

2,5046-03 

4.786E-02 

4.1SOE 

01 

2.028E 00 

1.465E 

02 

2.522E-03 

4.831E-02 

4.246E 

01 

1.S30E 01 

1.617E 

02 

2.601E-03 

4.9806-02 

4.409E 

01 

2.51 IE 01 

1.669E 

02 

2.6476-03 

4.91SE-02 

4.4316 

01 

3.203E 00 

1 .90 1 E 

02 

2.652E-03 

4.9196-02 

4.480E 

01 

7.268E 00 

1.973E 

02 

2.662E-03 

4.9236-02 

4.4816 

01 

l.a33E-01 

1.975E 

02 

2 ,6626-03 

4.9236-02 

4»625E 

01 

2.221E 01 

2.197E 

02 

3.217E-03 

4.513E-02 

4.626E 

01 

1.515E-01 

2.196E 

02 

2.8S2E-03 

6.1«4E-02 

4.731E 

01 

1.384E 01 

2.337E 

02 

2.780E-O3 

5.430E-02 

4. 7336 

01 

3.093E-01 

2.340E 

02 

2.8016-03 

5.4006-02 

4.811E 

01 

9.043E 00 

2.430E 

02 

2.807E-03 

S.475E-02 

4.87?E 

01 

7.697E 00 

2.5096 

02 

3.226E-03 

4.2986-02 

4.8786 

ol 

1.1786-01 

2.51 OE 

02 

2. 7496-03 

9#1 13E-02 

4 ,931 E 

01 

5.567E 00 

2.566E 

02 

2.713E-03 

4.961E-02 

5.072E 

01 

1.370E 01 

2.703E 

02 

2.660E-O3 

4.260E-02 

5.202E 

01 

1.733E 01 

2.876E 

02 

2 .7336-03 

4.292E-02 

5.332E 

01 

3.860E 00 

2.915E 

02 

2.9816-03 

J.543E-02 

5.407E 

01 

6.105E 00 

2.976E 

02 

2.9286-03 

3,3556-02 

5.483E 

01 

6.058E 00 

3.037E 

02 

2,9126-03 

3. 1036-02 

S.S76E 

01 

7.201E 00 

3.109E 

02 

2.86CE-03 

2,9016-02 

5.6266 

01 

2.389E 00 

3.133E 

02 

2.8496-03 

2.614E-02 

S .63 IE 

01 

3.538E-01 

3. 136E 

02 

2.996E-03 

2,1426-02 

5.645E 

01 

9.2706-01 

3.145E 

02 

2.843E-03 

2.232E-02 

5.6S3E 

01 

S.3S9E-01 

3 • 15 IE 

02 

3.203E-03 

2,2 63E-02 

5.68 IE 

01 

1.868E 00 

3.169E 

02 

2.9656-03 

2.383E-02 

5.704E 

01 

J.4S06 00 

3.184E 

02 

2.9576-03 

2.299E-02 

5.776E 

01 

4.885E 00 

3.233E 

02 

2.8726-03 

1.9616-02 

5.S78E 

01 

7.054E 00 

3.304E 

02 

2.664E-03 

1.458E-02 

6.079E 

01 

1.266E 01 

3.430E 

02 

2.385E-03 

2,5356-02 

6.221E 

01 

8.496E 00 

3.515E 

02 

2,8526-03 

2,7046-02 

6.468E 

01 

1.464E 01 

3.662E 

02 

3.1016-03 

2.665E-02 

6 # 50S?- 01 

2.01 l£ 00 

3.6S2E 

02 

3.2576-03 

2 .4846-02 

6.509F 

01 

2.053E-01 

3.684E 

02 

3.3376-03 

2.5176-02 

6.529E 

01 

1.043E 00 

3.694E 

02 

3.3326-03 

2.509E-02 

6.695E 

01 

9.141E 00 

3.786E 

02 

3.1696-03 

1. 9016-02 

6a762E 

01 

3.502E 00 

3 ,82 IE 

02 

3.136E-03 

1.724E-02 

6*B39£ 

01 

3.745E 00 

3.856E 

02 

3.0706-03 

1.3&8E-02 

6.911E 

01 

1.067E 00 

3.6895 

02 

3.0226-03 

1 , 129E-02 

6.972E 

01 

2.305E 00 

3.912E 

02 

2.9896-03 

9.740E-03 

N067E 

01 

S.097E 00 

3.943E 

02 

2 , 937E-03 

7.5VHE-03 

7.U0E 

01 

1.238E 00 

3.955E 

02 

2.9186-03 

6,9456-03 

7.263E 

01 

4.042E 00 

3.9966 

02 

2.8896-03 

6,1446-03 

7.278E 

01 

3.5316-01 

3.999E 

02 

2.878E-03 

5.8406-03 

7.3S3E 

01 

1.475E 00 

4.014E 

02 

2.799E-03 

4.043E-03 

7.354E 

01 

2.410E-03 

4 . 0 1 4E 

02 

2.799E-03 

4.032E-03 

7.486E 

01 

8.516E-0 1 

«.022E 

02 

2.839E-03 

5.095E-03 

7 ^77 IE 

01 

1.960E 00 

4.0426 

02 

2.8776-03 

6.553E-03 

8.161E 

01 

2.087E 00 

4.063E 

02 

2.P06E-03 

5.059E-03 

8.442E 

01 

8.9286-01 

4.072E 

02 

2.7S0E-03 

4.0556-03 

8.7266 

01 

1.807E-01 

4.0766. 

02 

2.7956-03 

5.367E-03 

8W29E 

01 

0.000 

4.076E 

02 

2.7956-03 

5.3/06-03 
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READING 

c 

0071 BLOCK 

= 197 

TIME 

= 284. 

738 

H ACM 

b.O PT = 742.499 T1 = 

290§*7 







PAGE S 

XA6S 


P-IB 


P-0b 


PDA 


GOX 

Ci-IB 


G-Ob 


C A WAUL 

P-I6/PS0 

P-1B/PT0 

p-oe/pso 

P-OB/PTO 

6.505E 

01 

1.837E 

01 

1 .7966 

01 

1 .4306 

02 

-4.01 IE 

03 -2.191E 

03 

- 1 *321 E 

03 

4.337E 

03 

4.B90E 

01 

2.4756-02 

4./30E 

01 

2.419E-02 

6 * 5096 

01 

1.837E 

01 

i.aoie 

01 

1.430E 

02 

-4, OISE 

03 -2.193E 

03 

-1 .8236 

03 

4.342E 

03 

4.890E 

01 

2.47SE-02 

4.794E 

01 

2.426E-Q2 

6 • 529E 

01 

1.748E 

01 

1.827E 

01 

1.4306 

02 

-4.036E 

03 -2.203E 

03 

-1.833E 

03 

4.368E 

03 

4.651E 

01 

2.3546-02 

4 *8636 

01 

2.461E-Q2 

6.695E 

01 

1.005E 

Oi 

8.290E 

00 

2.9296 

02 

-4.185E 

03 -2.276E 

03 

-1.908E 

03 

4.583E 

03 

2.674E 

01 

1 .3546-02 

2.206E 

01 

1.U6E-02 

6.762E 

01 

7.454£ 

00 

0* 025E 

00 

4.6*06 

02 

-4.234E 

03 -2.299E 

03 

-1.936E 

03 

4.665E 

03 

1.983E 

01 

1.004fc-02 

2.135E 

01 

1.981E?02 

6 * 3 39E 

01 

4.470E 

00 

6.196E 

oo 

6.438E 

02 

-4.266E 

03 -2.S20E 

03 

-1.96BE 

03 

4.760E 

03 

1.1B9E 

01 

6.020E-Q3 

1.649E 

01 

8.3aae-o3 

6.9UE 

01 

3.515E 

00 

4.485E 

00 

7.6356 

02 

-4,3366 

03 -2.336E 

03 

-2.O0QE 

03 

4.848E 

03 

9.J52E 

00 

4.7336-03 

1.193E 

01 

6.O4OE-03 

6.972E 

01 

2.705E 

00 

3 » 756E 

00 

8*4136 

02 

-4.373E 

03 ”2#3<46E 

03 

-2.027E 

03 

4 , 922E 

03 

l . 198E 

00 

3.6436-03 

9.994E 

00 

S.058E-03 

7.067E 

01 

1.937E 

00 

2.620E 

00 

9.2796 

02 

-4.420E 

03 -2,3bOE 

03 

-2. 0606 

03 

5.036E 

03 

5.JS6E 

00 

2.609E-03 

6.972E 

00 

3.529E-03 

7*1 1 0 E 

01 

1.590E 

00 

2.443E 

00 

9.578E 

02 

-4.438E 

03 -2.36SE 

03 

-2.073E 

03 

5.088E 

03 

4.231E 

00 

2.1416-03 

6.502E 

00 

3.291E*»3 

7 *2636 

01 

1.608E 

00 

1 . 01 5E 

00 

1.046E 

03 

-4 # 489E 

03 -2.379E 

03 

-2.109E 

03 

5.273E 

03 

4.279E 

00 

2.166E-03 

4*0306 

00 

2.4446*03 

7.278E 

01 

1 . 6 1 OE 

00 

1.588E 

oo 

1.053E 

03 

-4. 4936 

03 -2.381E 

03 

-2.U2E 

03 

5.290E 

03 

4.284E 

00 

2.1686-03 

4.227E 

00 

2.139E-03 

7-3S3E 

01 

1.513E 

00 

4.550E- 

-01 

1.0946 

03 

-4.517E 

03 -2.387E 

03 

-2.13QE 

03 

S.374E 

03 

4 . 025E 

00 

2.0376-03 

1*2116 

00 

6.12QE-04 

7.354E 

01 

1.S12E 

00 

4.469E- 

-01 

1.095E 

03 

-4.517E 

03 -2.387E 

03 

-2.130E 

Oi 

5.3/5E 

03 

4.024E 

00 

2.0376-03 

1.195E 

00 

6.046E-04 

7.486E 

01 

1.340E 

00 

0.000 


1.1266 

03 

-4.563E 

03 -2,397E 

03 

-2.166E 

03 

S.427E 

03 

3.566E 

00 

1.6056-03 

0.000 


0.000 

7# 77lE 

01 

1,695£ 

00 

0*000 


1.190E 

03 

-4.647E 

0? »2.9J5E 

03 

-2.232E 

03 

S.5256 

03 

5.0436 

00 

* 2 . 5526-03 

0*000 

✓ 

0 . 000 , 

8# 16 IE 

01 

U350E 

00 

0.000 


1.260E 

03 

*4.667E 

03 

03 

•2.232E 

03 

5.630E 

03 

3.592E 

00 

1 .8166-03 

0.000 


0.000 

6.44 2E 

01 

1.01SE* 

00 

0.000 


1.2866 

03 

*•4.6846 

03 -2'.4S2E 

03 

-2.232E 

03 

5.684E 

03 

2.701E 

00 

1. 3676-03 

0.000 


0.000 

8. 7286 

01 

1.4806 

00 

0.000 


1.316E 

03 

-4.712E 

03 »2.«80E 

03 

-2.232E 

03 

5 , 7 Q7£ 

03 

3.938E 

oo 

1.9936-03 

0.000 


0.000 

8.729E 

01 

1 .08 iE 

00 

0.000 


1.316E 

03 

•4.712E 

03 -2.«80E 

03 

-2. 2326 

03 

5.707E 

03 

5.941E 

00 

t. 9956-03 

0.000 


0.000 
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READING 

= 

oo7i block 

S 197 

TIME = 284. 

738 

XABS 


P-IB 


P-08 


PDA 


6.981 E 

-01 

1.040fc 

00 

0.000 


-4.405E' 

-01 

1.8366 

01 

1.040E 

00 

0.000 


-3.463E 

01 

3 ♦ Q7QE 

01 

2.975E 

00 

0,000 


-1.974E 

02 

3.508E 

01 

3.0266 

00 

d.uoo 


-4,1786 

02 

3.519E 

01 

4.1426 

00 

5.552E 

00 

-4.821E 

02 

p 3.520E 

01 

4.150E 

00 

5.5236 

00 

-4.822E 

02 

3.555E 

01 

5.1406 

00 

3.8106 

00 

-4,9406 

02 

3 * 5 86E 

01 

S.010E 

00 

2.275J* 

00 

-5.1606 

02 

3,6066 

01 

4.9306 

00 

3 .4306 

00 

-5 , 296E 

02 

3.648E 

01 

4.1406 

00 

5.914E 

00 

-5.485E 

02 

3. 70 IE 

01 

S.l 15 e 

00 

9.050E 

00 

-5.694E 

02 

3,7326 

01 

4.8576 

00 

1.091E 

01 

-S.806E 

02 

3,8036 

01 

4.280E 

00 

1.452E 

01 

-5.9436 

02 

3.634E 

01 

8.020E 

00 

1.612E 

01 

-S.993E 

02 

3. 8756 

01 

1.2836 

01 

1.76BE 

01 

-6.206E 

02 

3.881E 

01 

1.360E 

01 

1.792E 

01 

-6.244E 

02 

3*901 E 

01 

1.592E 

01 

1.775E 

01 

-6.3SSE 

02 

3.932E 

01 

-I.B70E 

01 

1.7476 

01 

-6.56SE 

02 

3.950E 

01 

2.025E 

01 

1.3126 

01 

-6.696E 

02 

3.9816 

01 

1.805E 

01 

5,3006 

00 

-6.9746 

02 

9.00QE 

01 

1.6766 

01 

5.066E 

00 

-7,1466 

02 

9,0906 

01 

2.003E 

01 

4.566E 

00 

-7 ,516E 

02 

4,Q4lE 

01 

-2.0116 

01 

4*^55^ 

00 

-7it524E 

02 

4.131E 

01 

2.747E 

01 

i«425E 

00 

-8.5576 

02 

4.137E 

01 

2.800E 

01 

3.344E 

00 

-8.640E 

02 

9.1506 

01 

2.902E 

01 

3.947E 

00 

-0.8O2E 

02 

4.24*6 

01 

2.085E 

01 

8.576E 

00 

-9,6146 

02 

4,4096 

01 

2.5046 

01 

1.6466 

01 

-1.0156 

03 

4*431E 

01 

2.S59E 

01 

1.7276 

01 

-1.021E 

03 

9.4806 

01 

2.685E 

01 

W910E 

01 

-1.034E 

03 

4 *48 1 E 

01 

2.686E 

01 

1.914E 

01 

-1.034E 

03 

4.625E 

01 

2.901E 

01 

2.454E 

01 

-1.025E 

03 

4.6266 

01 

2.902E 

01 

2.4576 

01 

-1.024E 

03 

4.73*6 01 

3.058E 

01 

2.0516 

01 

-9,7096 

02 

4*7336 

01 

3.079E 

01 

2»860E 

01 

-9 <7006 

02 

4,81 16 

01 

3.730E 

01 

2.699E 

01 

-9,1 14E 

02 

4.8776 

01 

2.561E 

01 

2.561E 

01 

-6.316E 

02 

4,8786 

01 

2.5596 

01 

2.559E 

01 

-8.302E 

02 

4.9316 

01 

2.449E 

01 

2*4496 

01 

-7.611E 

02 

5,0726 

01 

1.962E 

01 

"1*962E 

Oi 

-5. 9806 

02 

5.2826 

01 

2.355E 

01 

2*35 56 

Oi 

-3.604E 

02 

5,3326 

01 

1 .96SE 

01 

1.965E 

01 

-3.0426 

02 

5 ♦ 407E 

01 

t . 7626 

oi 

1,7626 

01 

-2.3216 

02 

5.4036 

01 

1.SS66 

01 

1.556E 

01 

-1.6786 

02 

5.5766 

01 

1.4006 

01 

1.400E 

01 

-9,9206 

01 

5 o626E 

01 

1.3166 

01 

U316E 

01 

5.377E 

01 

5 • 63 IE 

01 

7.312E 

00 

1.30/E 

01 

5.7S0E 

01 

5.645E 

01 

7.312E 

00 

1.283E 

01 

6.5936 

01 

5,6536 

01 

1,2706 

01 

1.270E 

01 

7.106E 

01 

5 • 68 1 E 

01 

1.222E 

01 

1.2226 

01 

8.7336 

01 

5,7046 

01 

1.133E 

01 

1.133E 

01 

9.879E 

01 

5.7766 

01 

8.460E 

00 

8.460E 

00 

1.2S6E 

02 

'5.678E 

01 

5.025E 

00 

5.Q25E 

00 

1.4126 

02 

6.0796 

01 

9.9506 

00 

9.950E 

00 

1.4306 

02 

6,2216 

01 

1.4266 

01 

1.42oE t 

01 

t .430E 

02 

6,46&£ 

01 

1.7476 

01 

1.747E 

Oi 

1.4306 

02 


flACH 6.0 PT = 742.499 TT = 2905.7 


00 X 


Q-XB 


G-08 


CAWAIL 

o.ooo 


0.000 


0 ,000 


2.470E 

*02 

O.OUO 


0.000 


0*000 


1.6846 

02 

0.000 


0.000 


0*000 


5.0536 

02 

O.OUO 
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- 




55.760 

14.003 

2466 

254.5 ( 

791) 

1,3055' 

23.603 

2604 

1,502 

3911 

2.426 

0.33926 

25.749 

0,296$ 

4193 

20.620 

162.8 

0,66 

0.37' 

COMBUSTOR 

0 

31 

24 5 
















56.260 ' 

39.859 

3703 

557.9(1228) 

1.2545 

24,208 

3089 












56.260 

13,161 

2927 

257 .«< 

941) 

1.2847 

24.223 

2778 

1.396 

3678 

2,468 

0.27332 

25.749 

0,3678 

4343 

16.471 

168,7 

0,66 

0.51 

COMBUSTOR 

0 

'32 

25 5 
















56.315 

44*669 

3408 

557.6(1120) 

1.2715 

23,903 .3002 












56.315 

10.190 

2447 

200 .0 ( 

775) 

1.3055 

23.909 

2577 

1.640 

4226 

2.441 

0.27295 

25.749 

0.3690 

4347 

17,901 

168.8 

0.66 

0,40 

COMBUSTOR 

0 

33 

26 3 
















56.455 

44.597 

3413 

5S7. 1(1125) 

1.2712 

23.910 

3003 












56.455 

10.072 

2445 

197. 3( 

774) 

1.3055 

23.915 

2576 

1.647 

4243 

2.44a 

0.27050 

25.749 

0.3717 

4354 

17.835 

169,1 

0.66 

0.91 

combustor 

0 

34 

27 5 
















56.535 

40.650 

3684 

556.6(1221) 

1.2557 

24.191 

30.83 












56.535 

12.697 

2874 

2«4.5( 

923) 

1.2868 

29.205 

27$6 

1.434 

3953 

2.465 

0.27353 

25,749 

0,3675 

4359 

16.803 

169,3 

0.66 

O'. 51 

combustor 

0 

35 

28 3 
















56.815 

41.296 

3665 

555-6(1214) 

1.2568 

24.174 

3078 












56.815 

12.225 

2823 

232. 3( 

904) 

1.2888 

24,167 

2735 

1,471 

4022 

2,463 

0.27262 

25.749 

0.3688 

4373 

17.039 

169,8 

0,66 

0.50 

combustor 

0 

36 

29 4 
















57.041 

42.807 

3589 

554,7(1187) 

1.2613 

24.097 

3056 












57.041 

11.329 

2687 

212.SC 

857) 

1.2946 

24.107 

2676 

1,545 

4138 

2.45b 

0.27221 

25.749 

0.3693 

4383 

17,505 

170,2 

0.66 

0.47 

COMBUSTOR 

0 

37 

30 5 . 
















57.765 

50.270 

3266 

551.9(1081) 

1,2777 

23.796 

2962 












57.765 

8.460 

2163 

149 . dC 

685) 

1.3164 

23.800 

2450' 

1.832 

4469 

2,423 

0.26789 

25,749 

0,3753 

4406 

18.689 

171.1 

0.66 

0.37 


PAGE* a 



410 


KfcAUlM* a 0071 BLOC* » 197 TIME a 2*<l,T3b MACH 9.0 PI > 702.099 TT * 2905.7 

. ' ramjet performance 


•3/o^/y^r 


p 

WJNP TUNNEL 
0.000 702.099 

0.000 0.376 

SPIUE TIP NS 
0.6QQ IS. 100 
0.600 16.030 
WINO TUNNEL 
0.000 ' 702.099 
0.000 0.380 

SPIKE TIP NS 
0.600 IS. 100 
0.600 16.002 
INLET THROAT 
00.000 196.619 

00. 000 17.012 

INLET Upnrsk 
00.000 19o.619 

00. 000 10.808 
INLET DNNR3K 
00.000 107.605 

00.000 90.501 

C0P8UST0R 0 

00.010 196.217 

00. 010 17.032 

COMBUSTOR ’ 0 

01.310 159.796 

01.310 20.232 

COMBUSTOR 0 

01.375 157.635 

01.375 20.09? 

COMBUSTOR 0 

01,500 153.170 

OI.50Q 20.967 
COMBUSTOR 0 

02.060 132.210 

02.060 . 23.223 

COMBUSTOR 0 

04.095 117,129 

00.095 20,001 

COMBUSTOR 0 

00.310 115.820 

00.310 20.191 

COMBUSTOR 0 

00.800 U3. 065 

00.800 20.099 

COMBUSTOR 0 

00.810 U3. 020 

00.810 20.508 

combustor o 

06.250 82.863 

06.250 26.770 

COMBUSTOR 0 

06.260 87,139 

06.260 26.796 


T 

H 


1 

0 5 


2906 

64 1 .0 ( 

768) 

397 

*•36 • 0 ( 

93) 

2 

0 5 


2906 

64U8< 

768) 

2642 

622WC 

749) 

3 

0 0 


2906 

64 1 #8 ( 

768) 

309 

-3S.7C 

93) 

4 

0 0 


2906 

64 1 # b ( 

766) 

2841 

622. 3( 

749) 

5 

0 4 


2797 

609, 3( 

730) 

1549 

255. 4C 

385) 

b 

0 3 


2797 

609. 3( 

736) 

1406 

238 . 8 ( 

368) 

7 

0 4 


2797 

609. 3( 

736) 

2668 

576. 7{ 

70«) 

d 

1 4 


2797 

609. 3( 

736) 

1550 

255 . 8 ( 

385) 

9 

2 4 


2705 

605,7c 

733) 

1666 

293, 2C 

422) 

10 

3 4 


2764 

605. 4( 

732) 

1699 

296, 1( 

425) 

11 

4 4 


2782 

604 , 6 ( 

732) 

1720 

301. ec 

431) 

12 

5 5 


2765 

599. 7( 

727) 

18.19 

328. 8( 

458) 

13 

6 3 


2729 

589, i( 

716) 

1865 

341. 4C 

470) 

14 

7 3 

2724 

587, 7C 

715) 

1869 

342. 7C 

472) 

15 

8 3 


2713 

584. 3( 

711) 

1878 

445.lt 

474) 

16 

9 3 


2713 

504 . 2 ( 

711) 

1878 

345 . 1 ( 

474) 

17 

10 21 


2663 

601,1 ( 

705) 

2027 

395. 9( 

581) 

16 

n 21 


2557 

601. 1C 

752) 

1916 

396. OC. 

540) 




S U 

M M A 

R Y 

R e 

PORT 



gam^a 

MOLWT 

SONV 

MACH 

vet 

3 

Vt/A 

ft 

A/AC 

1,2962 

1.3986 

28.898 

20.897 

2546 

965 

6.034 

5824 

1.819 

0.10570 

25.234 

0.9321 

1.2962 

1.2902 

20,697 

28,897 

dS46 

2520 

0.368 

977 

2,074 

0.10670 

25.234 

0.9321 

1.2962 

1.3986 

20.098 

28.897 

2546 

967 

6.022 

5023 

1.819 

0.10660 

25.451 

0.9321 

1.29o2 

1.2982 

20.097 

28.097 

2546 

2519 

0.392 

987 

2.074 

0,10660 

25.461 

0.9321 

1.2997 

1,3458 

26,097 

28,697 

2501 

1894 

2.222 

4206 

1.898 

0,08476 

25,234 

0.1114 

1.2997 

1,3492 

28.097 

20,897 

2501 

1857 

2.318 

4306 

1,690 

0.80432 

25,234 

0.1225 

1.2997 

1.3032 

28.097 

28.097 

2501 

2459 

0,520 

1276 

1.940 

0.60432 

25.234 

0.1225 

1.2997 

1.3456 

20.697 

25,097 

2501 

1094 

2,220 

4206 

1,899 

0.88465 

25.234 

0,1114 

1.3000 

1.3386 

28.697 

28,897 

2496 

1972 

2,005 

3955 

1.911 

0,88623 

25,234 

0,1112 

1.3001 

1.33S3 

20.097 

28.097 

2496 

1978 

1,909 

3935 

1,912 

0.88757 

25.234 

0.1110 

1.3001 

1.3373 

28.897 

28.897 

2495 

1909 

1.950 

3894 

1,914 

0.80777 

25,234 

0,1110 

1.3007 

1.3331 

20,897 

20.097 

2407 

2042 

1,603 

3681 

1.922 

0,87906 

25.234 

0.1121 

1.3016 

1.3314 

20.89? 

28,897 

2472 

2067 

1.703 

3520 

1.927 

0,84884 

25.234 

0.1161 

1.3020 

1,3312 

28.897 

28.697 

2470 

2069 

1 .692 

3501 

1.927 

0.84736 

25.234 

0.1163 

1.3024 

1.3309 

28.897 

28.097 

2466 

2073 

1,669 

3459 

1,927 

0.84406 

25,234 

0.1167 

1,3024 

1.3309 

28.897 

20,097 

2465 

2074 

1.668 

3458 

1.927 

0.84407 

25.234 

0.1167 

1,3074 

1.3292 

25.520 

25.520 

2604 

2291 

1.399 

3205 

2.152 

0*00393 

25.498 

0.1238 

1.3122 

U334S 

25.415 

25.415 

2562 

2237 

1.432 

3203 

2.137 

0.80344 

25,498 

0.1239 


MUHTM 

0 

I VAQ 

4666 

9.667 

164.6 

4690 

1,606 

185.9 

4697 

9.646 

184. 5 

4697 

1.636 

184.6 

3797 

57.857 

150.5 

3643 

53,818 

152.3 

3843 

15.951 

1 52o 3 

3796 

57.621 

150.4 

3678 

54,470 

145,0 

3669 

54.270 

145,4 

: 3650 

53.730 

144,7 

3554 

50.291 

140.0 

3476 

46,438 

137,7 

3466 

46,103 

137.4 

3446 

45.378 

136.5 

3445 

45.367 

136.5 


3389 00.037 132.9 0,30 0,07 
3389 39.992 132.9 O.JO 0.01 


PACE l 



Reading 71 


= 284.74 sec. 


409 



408 


N&ApIkO « oon <UOCK = 18) T It* E B 870.356 '"*Ch 6,0 PI = 743.249 TT = 2900,5 
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RAfjFT PEkFORmAACL 


ENGINE PERFORMANCE 


INUET 


CALCULATED thrljst . .„ t t . t . ■ . t t 

,,,, l2lr£ f 

ClbF) 

MEASURED THRIJ8T. 

IIM 1 , 

(L8F j 

(L0F»SbC/L0H) 

(L0F®S£C/L6M) 

CALCULATED SPECIFIC !*puise i## ,* f ftf it 

#M , 1 7 7 7 q 

M£ASUr60 SPECIFIC IMPULSE, .III....... 

aoaa. 

CALCULATED thrust coefficient.. 

«««• 0,493d 

MtASUREO thrust CUEFFICIEnT,, 

,,,, 01 



HEGEnERA 1 I VE«CQOl£D ENGINE PtRF OrtHANCfc 
CALCULATED 


STREAM ThflUST, 6025. 

net thrust, 1341 , 

SPECIFIC IMPULSE.,, 1007, 
THRUST COEFFICIENT.. 0,546b 


a«F) 

TUOFJ 

(L6F«8£C/L6N) 


ANGLE OF ATTACH ,,,,,,,,,,,,,, ,,,, 3,000 

MASS FLO* RAT lu, 0.4314 

AOOinve OR AG COEFFICIENT ... ,,,,,,,, 0,0055 

LIMITING PRESSURE RFCOVERY EFFICIENCY.,,, 0,1426 

DELTA PT2 0. 1 154 

TOT*L PRESSURE RECOVERY » SUPERSONIC . 0.2660 
TOTAL PRESSURE RECOVERY • SUBSONIC ...... . 0.1444 

INLET PROCESS EFFICIENCY SUPERSONIC,... 0,8751 
INLET PROCESS EFFICIENCY « SUBSONIC , p.4008 
KINETIC ENERGY EFFICIENCY - SUPERSONIC, . , 0,8953' 
KINETIC ENERGY EFFICIENCY - SUBSONIC . « , , , 0,8592 
ENTHALPY AT PO - SUPERSONIC,,,,,,,,,,,,,, g,24 

ENTHALPY AT PQ > SUBSONIC,,, ,,,,, 24,75 


MOMENTUM ANO FORCES 


inlet PRICTIOn drag 

129*0 

(L6F) 

(L8F) 

INLET NQftgNTUH CHANGE. . ..an.. 

*004 e A 

COMBUSTOR Fft.IC.TXQN DRAGjl, ttJ , 
COMBUSTOR strut drag.,,.... 

242;.s 

3,10 

UBF* 

CLOP) 

(L«F) 

(LBF> 

(LfiF ) 

COMBUSTOR MOMENTUM CHANGE..... 


NOZZLE 8016U1HIIHIII6I 

NQZZLF STRUT ORAGft>« 0 o.a*.a.. f a NQM . tflfBA a 

mu 

OpOO 

NOZZLE HOMENTUM CHANGE 

66,27 

*1009, 

(L8F) 

NOZZLE PRESSURE INTEGRAL,,......,..,, 

UflF) 

CLBF) 

CLBF) 

(LfiFJ 

IL0F) 

EXTERNAL FRICTION 0R4G,,.... 

external pressure integral,,.. 

total external o^q.. 

TOTAL STRUT DRAGfO»M«ltMBlB|»MH<»l09l 

•lOZSi 
3* 10 

CAVITY FORCE 

*»U ?7e 

% u w r 4 

(LBF7 
(LB FI 
(LBF) 

C#iLWl*TED.load CELL 

HEASUftEO LOAD CELL FORCE,,,.........,.... 

<UQ9t. 

FUEL VACUUM SPECIFIC IMPULSE »167,8» -122 

.9» 


cunbus'tor 


PUELoA JR RATIO,,,,,., 0,0270. 
ESUtVALENCE RATIO,,., ,,,,,,, 0,673 

COMBUSTOR EFFICIENCY... 0.689 

TOIAu PRESSURE Ratio,,,,,, 0,1646 

COMBUSTOR EFFECTIVENESS.., 0,7040 


INJECTOR DISCHARGE COEFFICIENTS 0,7920. 0,6775, 

nozzle 

vacuum STREAM THRUST coefficient ® CS, , , , 0,9731 


nozzle COEFFICIENT e CT, • , 0,6969 
PROCESS EFFICIENCY,,.,. 0,5623 
KINETIC ENERGY EFFICIENCY, 0,9411 


STATIONS 




FUEL INJEC10R8 

nominal COWL LEADING edge,, 

34,804 

0.3148 

40.400 

35,194 

(IN) 
( JN) 

INJECTORS 
l A 

S T A 1 I G K 

SPIKE TRAnSLAT t ON * o , ...imn.MKMMM* 

a ft .. u n n 

INLET THROAT ...... .. tt? tt .„- 

(IN) 

1 8 

a i _ joo 

COWL LEADING ^OG^niiiitsutiniiisiiAitiiiif! 

(I N ) 

1C 

<10 0 30 o 

NOZZLE SHHOOD TRAILING EPGE...a.6i«. t .i64 

73.539 

87,291 

( IN) 

2A 

^0 « 7 7 5 

NOZZLE PLUG TRAILING EDGE. .............. . 

(IN) 
t IN) 

2C 

3A 

<j 250 

STRUT LEADING EDGE,,... 

56,455 

65,055 

65,055 


STRUT TRAILING EDGE , 
COMBUSTOR EXIT,, 

(IN) 

UN) 

36 

a 

v“9 VU3 

56,250* 

<14*800 


( DEGREES } 
(PSD 

WU/L6M) 

CBTU/LBN) 



READING s 007 J 8LPU a U1 TIHE b 270.330 MACH 6,0 PT o 743,249 TI 
X 0D»A6 CDRAG CF hc 



4,04o 6 Oi 1,2906 02 1.290F Og 

4.0O1E 01 1,6206*01 1.2926 02 

4.13l6 01 1.454E 01 1,4376 02 

4.137E 01 1.0516 00 1,4466 Og 

4.i5o£ 0 J 2 . 026 E 00 1.466E 02 

4.246E 01 1,5296 01 1,()2$E 02 

4.409E 01 2, SUE 01 1.372? 02 

4.43lE 01 3.202E 00 U904E 02 

4.4806 01 7 ,262? 00 1.977E 02 

4.481E 01 1,4316-01 1.978E 02 

4,6256 01 2.0996 ol 2.180E 02 

4,6266 01 1,3166. Q1 2,1396 02 

4,73lE 01 1.150E 01 2,3046 02 

.4,733.6 o_L 2ji492t«Ql 2.3076 02 
4.61 IE 01 7.6806 00 2.384E 02 

4.877E 01 7.417fc 00 2.456E 02 

4,5206. 01. 1UJ7.3.Ej!.Q1_ 2,4546 Q2 
4.931E 01 5,7856 00 2.5176 02 

5.072E 01 1.3946 01 2.656E 02 

5.262E 01 l.BilE 01 2. 83.7 1 02 

5.332E 01 4.313E 00 2.380E 02 

5.407E 01 6.544E 00 2,9466 02 

5fc483E.01 &»5.a&E .-0.0. -J-GUE Q2 

5.576E 01 7.779E 00 j,O09E 02 

5.626E 01 2,9726 00 3.U5E 02 

5,63lE.Ql 3,622Es».0l 2.U9E 02 

5.64SE 01 1.003E 00 3.129E 02 

5.65JE 01 5,7686.01 3.134E 02 

5fc6ai£ 01 2.005E.OO 3-»lS4E 02- 

5.7046 01 1,5946 00 3.J70F 02 

5.776E 01 5.2B2E 00 3.223E 02 

6.8286 01 7-.666E-J0 3.1Q-OE. 02. 

6.079E 01 1.374E 01 3.437E 02 

6.221E 01 9.488E 00 3.S32E 02 

. 6,4686 .01 1^6376. fll. .3.646E-JI2 
6,5056- 0 l 2,1906 00 3.718E 02 

6.509E-01 2, 2646-01 3.720E 02 

6.529E 01 -U1S1E 00 ,3,732E 02. 
6,6956 01 9,9516 00 3.331E 02 

6.762E 01 3,7826 00 3,3696 02 

6.839E 01 4.030E 00 3.909E 02 

6.91 lE 01 3,2796 00 3,9426 02 

6.972E 01 2, «60t 00 3,9676 02 

7.0676 01 3.32.9E 00 4.0006 02 

7.U0E 01 1.353E 00 4,0136 02 

7.26JE 01 4.S99E 00 4.0576 02 

7.278E 01 3,?9ie?01 4.961E 02 

7.353E 01 1.590E 00 4,0776 02 

7. 3546 01 2,6i6E-05 4,0776 02 

^s, 7.-4866 01 9,3336-01 4.0866 02 

q 7,7716 01 2,1876 00 4,1006 02 

^3 8, 1616 01 2,32«E 00 0,132f 02 

8.442E 01 9.808E-01 4. HIE 02 

8,7266 01 •0,1246-ul a.l^bg, 02 
8,7296 01 0,000 4,1«6E 02 


2.3686-03 

2.369E-03 

2,4896-03 

2,4976-03 

2.S15E-03 

2,5936-03 

2.6386-03 

2,6396-03 

2.6346-03 

2.634E-03 

3,2886-03 

2.867E-03 

2,9086-03 

3.0156.-03. 

2.960E-03 

3.333E-03 

2fc8iQ£ji03 

2,7676-03 

2.733E-03 

2,8166-03 

2,9746-03 

2,9616-03 

2,941.6-0.3. 

2.9O0E-03 

2,889£o03 

3,0436.03 

2,8816-03 

3,2426-03 

3. 0386-03 

3,0146-03 

2 , 930E-03 

2,7246-03. 

2.445E-03 

2,8666-03 

3,0116-03.. 

3.2S9E-03 

3,356E-03 

3. 3526*03 

3,2116-03 

3.181E-03 

3.1166-03 

3.069E-03 

3.038E-03 

2.992E-03 

2,978E=03 

2.946E-03 

2.935E-03 

2.863E-03 

2.8636-03 

2.905E-03 

2,9456-03 

2.871E-03 

2.8136-03 

2, 8526-03 

2.852t-03 


4,4396-02 
4.441E-02 
4 • 744E-02 
4,7736-02 
4.8176-02 
4,9646-02 
4 , U98E-02 

4.8956.02 
u, 8096-42 
4,6686-02 
5,3426-02 

6.2 f 06-02 
6,4886-02 
8.216E-02 
6.U1E-02 
4.077E-O2 
5fcfliOE-Oi 
5,2176-02 
5,3586-02 
4,3346*62 
3.9506-02 
3.675E-02 
3,5086-0.2 
3,2016-02 
2,3896*02 
2 *335Ea02 
2,4606-02 
2, S24E-02 
2.6406-Q2, 
2. 5546-02 
2.1616-02 
.l,62l£»02_ 
2.841E-02 
2.645E-Q2 
.2, 9.7 8E-.02. 
2,7216*02 
2,7456*02 
6,7386*02. 
2,0866-02 
1.900E-02 
1.4»3 Eb02 
1 , 2206-02 
1.0526*02 
6.3986*03 
7.8246-03 
6.706E-0J 
6,3546*03 
4.4626*03 
4,4516*03 
5.7566*03 
7,5936*03 
5,7126-03 
4.5096.03 
5.8686-03 
5.8/OE-03 


b 2908.5 
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t 



,905 


HEADING s 0071 BLOCK 3.181 TIME 


270,338 


MO b.O PT = 783.209 TT a 2908,5 
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XAB$ 


P-18 


P«0p 


pda 


GO* 


ojp 


G-ne 


CAWALl 

O-Ib/PSO 

P-1H/P10 

P-OtT/PSO 

6»b05E 

01 

1.897E 

01 

1.B35F 

01 


02 

-4,581)6 

03 

•2*462E 

03 

-2,1176 

03 

ttf337E 

03 

5.0406 

01 

2,553E»02 

4,8736 

01 

6.S09E 

01 

1,8976 

01 

i.'e«3E 

01 

<J 0 73«t 

02 

■4,5456 

03 

*2,46SE 

03 

- 2,1206 

03 

« t 342£ 

03 

5.040E 

01 

2,5536-02 

4,8952 

01 

6»S29E 

01 

1 ,Q 11 E 

01 

1 ,b&5E 

01 


02 

•>4,6496 

03 

n2,a7e& 

03 

-2.1 ME 

03 

«„j 6 ae 

03 

4,811b 

01 

2.4J76-02 

5,0076 

01 
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01 

«#730E 

02 

•»^.U2E 

03 

-2.257E 

03 

^l*e75E 

03 

3.790E 

03 

2.9816 

01 

1*5106902 

2.901JE. 

PL 

1 »5J 06*0,2 _ 

b 9 22iE 

0 1 

l 0 24 Q£ 

01 

l,2«0E. 

Oi 

4#734E 

02 

*a.265E 

03 

-2.309E 

03 

» 1 #9S8E 

03 

3 P 972E 

03 

3,2936 

01 

1,6686-02 

3.2936 

01 

1,6686*02 

6 * 4 6&E 

01 

1 » 756£ 

01 

1 ,75eE 

01 

4#7i4£ 

02 

-H*5i4E 

03 

-2.436E 

4 

03 

«2*095E 

03 

a*289E 

03 

4,6646 

01 

2*3636-02 

4.664E 

01 

2,3636*02 . 



404 


KfcADIwN = 

01)7* Btf'CK 

= 161 TIME « 

: 274.338 *ACh 6,0 

i pj a 

s 743, 

.249 

T| s 2°Q0.5 








p 

T 

H 

G4*r A 

MOW 

bUr-V 

*ach 

vft 

3 

* / A 

* 

A/AC 

MUNI M 

0 


Phi 

t tag 

COI'BUsTOh 

u 

36 

31 o 















50.785 

as. 03 * 

2*90 

54e.«(io37) 

1.2932 

22.135 

29 4 7 












58,785 

5,550 

1541 

7 ,0 ( 501) 

1.3482 

22.136 

2UP 

2,405 

5195 

2,472 

0. 26611 

25,936 

0.3777 

4725 

21.646 

182.2 

0.67 

0,24 

COMBUSTOR 

u 

39 

32 6 















80,795 

49,236 

3738 

539,6(1315) 

1.2*39 

22.058- 

3193 












60.795 

11.225 

2721 

127. OC 9J9) 

1,2921 

22,873* 

2765 

1.644 

4544 

2.574 

0.27744 

25,936 

0,3650 

4712 

19,592 

181.7 

0,87 

0,4b 

CO<*BUsTOR 

0 

'Jo 

53 4 















62,215 

40,440 

3822 

534.a(l3«7) 

1 .2465 

22.956 

3215 












62.215 

12,400 

2868 

141, 7( 973) 

1.20*5 

22,975 

2625 

1*569 

4433 

2,579 

0,28496 

25,936 

0,3553 

4702 

19,633 

181.3 

0.67 

0*49 

combustor 

0 

41 1 

34 5 















6H.679 

39,944 

4281 

524.1(1521) 

t .2l«6 

23.461 

3320 












60,679 

17,560 

3682 

247,5(1279) 

1.2443 

23,523 

3112 

1.196 

3720 

£ a 61 6 

o,27on 

25.936 

0,3749 

4605 

15,616 

160,6 

0 o87 

0,65 

COMBUSTOR 

0 

42 

55 4 















65.055 

36,502 

<1370 

522.3(1555) 

1,2065 

23.562 

3335 












65, OSS 

16,661 

3685 

286,6(1350) 

1.2314 

23.632 

3172 

1,077 

3416 

2,627 

0,25Ui 

25,936 

0,4032 

4663 

13,339 

180,5 

0,87 

0,69 

COMBUSTOR 

NE6EN 

43 

36 21 















65.055 

36,542 

4530 

611.7(1621) 

1.1959 

23.512 

3385 












65.055 

12,552 

3769 

236,1(1312) 

1.2358 

23.640 

3130 

1.382 

4324 

2,647 

0,25111 

25,936 

0,4032 

4762 

16,874 

164,4 

0.07 

0,69 

N 02ZL| A6 

44 

37 S 















97,291 

36,542 

4370 

522.3(1531) 

1.2065 

23.562 

3335 












97.29! 

1.041 

2097 

*421 » 9 ( 675) 

1,3052 

2) .672 

2396 

2,067 

6874 

2,627 

0,05227 

25.936 

1,9371 

6056 

5,564 

233.6 

0,67 

0,69 

NOZZLE PO 

45 

36 5 















87.291 

36,542 

4370 

522,3(1531) 

1.2065 

23,562 

3335 












87,291 

0.377 

J643 

»§8 1 » 0 ( 516) 

1 . 3260 

23.672 

2139 

3,473 

7430 

2 9 627 

0,02608 

25,936 

3*8626., 

6364 

3iQH 

245,4 

O.J07 

0.69 

NOZZLE AE 

: REGEN 

40 

39 5 















87,291 

36,542 

4530 

611.7(1621) 

1 1 1959 

23,512 

3385 












87.291 

1.Q91 

2241 

o.369,8 (. 727) 

U2995. 

23,672 

2^73 

2,834 

7006 

2.647 

0.05227 

25.9J6 

1.9371 . 

6191 

.5,693 

238.7 


.0 »69_ 

NOZZLE PC 

i KEGEN 

4/ 

40 5 















87,291 

36.542 

4530 

611,7(1621) 

1.1959 

23.512 

3365 












57,291 

0.377 

1 7 42 

»547.0( 559) 

1.3210 

23^672 

2198 

3 fl 464 

7614 

2.647 

Q ,02521 

25.936 

4,0166 

6526 

2.963 

251.6 

0,67 

0.69 

FKTIVE CO»BU3TR 

67 

60 0 















65,055 197,699 

6166 

522.3(1862) 

1.1699 

24,444 

3506 












65,055 

Q..377 

1504*1056, 6( 455) 

U3219 

24.665 

1993 

4,462 

0094 

2,501 

0.03504 

25,936 

2.6254 

7442 

4.954 

267.0 

0.07 

1.00 

FICTIve HOZZlt 

68 

61 0 















87,291 

29,323 

4309 

493,8(1530) 

1.2079 

23,569 

3314 













. 1*L«4 

2216 

-376,91 717) 

1.3004 

23,672 

2460 

2.686 

6608 

2.639 

0,05227 

29,936 

1.9371 * 

5895 

5., 369 

227 ,5 

0.67 

0,69 . 



©RIGMAIfJ&GE 2S 
OF POOR DUALITY 


READING s 0071 61,01* = list TI^E s 2(0.338 MAC* 6,0 PI s (43,249 TT s 2908,5 


PAGE 2 


p T H GAMMA MOI."! SOKV mACH yE|_ 

C0PBU8T0R 0 IV 12 4 

47.310 82,9(16 2765 599, b( 849) 1,3021 24,861 2o93 

87.310 99.872 24/1 487. 3( 794) 1,312* 24,661 2547 0.908 231) 

CO80USTOR 0 20 13 2 

°7 ,335 82,934 2787 593, 6( 850) l,302o 24,663 269« 

4? ,335 50,070 2“75 487. fl( 745) 1.3124 24,664 2549 0,904 2303 

COMBUSTOR 0 21 14 4 

46,110 79,511 2980 566, 9C 912) 1,2928 2S.077 2764 

"6.110 46,736 2637 468, ?{ 796) 1.3042 25,077 261 1 0,931 243l 

COMBUSTOR o 22 15 11 

46.775 75,331 2574 604, J( 887) 1.3141 21,646 8787 

48.775 32,827 2102 426, 6C 710} 1,3306 2i,646 2535 1,177 2982 

COMBUSTOR 0 23 16 2 

48,785 75.303 2575 604, J( 687) 1,3.141 21,64/ 2768 

48,785 32,693 2101 425, 7( 710) 1,3306 21,647 2534 1,160 2969 

COM0U8TOR 0 24 17 0 

49,31.5 75,369 2564 6.00,11 6.63) i,Sl_45 21,6.4? 2762 

49.315 25.562 1966 376.31 660) 1,3357 21,647 2456 1,363 3346 

COMBUsTpR 0 25 16 5 

50,725 64,173 J99S 589,6(1041) 1,2942 22,0«l 2957 

50,725 28,769 2«85 39), 9( 846) 1,3115 22,042 2711 1,160 3106 

COMBUSTOR 0 26 19 S 

52,825 57,639 3249 575,7(1171) 1,2766 22,397 3061 

52,825 22.275 270B 321, 0( 923) 1,2969 22,400 2794 1,278 3970 

COMBUSTOR 0 27 20 4 

53.325 56,297 i"21 572.7(1198) 1,2727 22,472 3104 

53.325 21.220 2756 306, 9( 9ao) 1,2962 22,476 2811 1,297 3646 

C0M8UST0R 0 28 21 4 

54,075 55.216 3471 568,2(1217) 1,2699 22,530 3119 

54,075 18,894 2740 275. 5( 932) 1,2459 22,535 2799 1.3o7 3827 

COMBUSTOR 0 29 22 3 

54,83s S4.8S9 3477 563.9(1219) 1.2695 22,545 3120 

54,635 16.537 2667 2«0»6< 904) 1,2962 22,651 2763 1,456 4022 

COMBUSTOR 0 30 23 4 

85.760 53,267 3SK0 556,9(12424 1,2659 22,638 3139 

55.760 15.136 2665 216, 3( 9t0) 1,2966 22,62$ 2766 1,497 fli40 

COMBUSTOR 0 31 24 5 

56.260 42.5J8 3971 .556,5(1405) 1.2389 23,054 3257 

56.260 14.378 3187 223,0(1094) 1,2722 23.003 2955 1,382 4o85 

COMBUSTOR 0 32 25 5 

56.315 47,786 5641 556,2(1280) 1.2599 22.722 3168 

'•>6.315 11,010 2644 155. 3C 892) 1,2966 22,733 2738 1 ,636 4479 

COMBUSTOR 0 33 26 3 

56,455 47,659 3640 555.6(1283) 1.2594 22.731 3170 

56,455 10,904 2646 152. 2( 893) 1,2964 22,743 2730 1,641 4493 

COMBUSTOR 0 34 27 5 

56,535 43,245 5959 555.3(1400) 1,2397 23,046 3254 

56,535 13.962 314S 210,1(1078) 1,2740 23,073 29J8 1,419 4156 

CUMBUSTU» 0 35 28 3 

56,615 43.776 3940 554.0(1396) 1.2405 23,037 3251 

56,615 13,53/ 31 05 198.2(1062) 1.2756 23.064 2922 1,444 4220 

® COMBUSTOR 0 36 29 4 

57.041 46,299 3067 653,1(1365) 1,2459 22,956 3230 

57.041 12.544 2958 175.3(1007) 1.2022 22,978 2865 1,618 43"0 

COMBUSTOR 0 37 30 5 

57.765 52.670 3539 550,1(1241) 1.2657 22.650 3137 

57.765 9,360 2«06 102.3C 005) 1.306) 22.645 2627 !,802 4734 


S 1 */ A "• A/AC M0M1M Q I V AC Pjll fcTAC 

2.219 0.75040 25.594 0.JJ32 3540 2e,954 136,3 0,44 0,16 

2.219 0,(4956 25,594 0,1335 3542 26,620 136,4 0,44 0,16 

2.238 0,69922 25,594 0,1429 3645 26,421 142,4 

0,44 0,26 

2.446 0,63245 23,936 0,1552 3709 30,240 1«3.0 0,87 0,08 

2.446 0.65160 25,936 0.1654 3711 30,267 143,1 0,07 0,08 

2.44$ 0,60940 25,936 0,1662 3785 31.690 146,0 0,87 0,08 

2.S02 0,51 938 25,936 0,1950 3972 25,389 153.2 0,87 0,21 

2.539 0,42969 25,936 0,2379 4235 23,619 163,3 0.87 0,32 

2.540 0,40029 25,936 0,2480 4287 23,137 165.3 0.87 0,34 

2.551 0,58487 25,936 0,2631 4356 22,091 168,0 0,87 0,36 

2.551 0,36395 25,936 0,2782 4421 22,748 170,4 0,07 0,37 

2.557 0,34172 26,936 0,2963 4486 21,907 173.0~0.87 0,39 

2,601 0,27530 25,936 0,3678 4640 17.478 179.2 0,87 0.52 

2.573 0,27443 25,936 0,3690 4651 19.103 179.3 0,87 0,42 

2.573 0,27246 25,936 0,3717 4660 19,023 179,7 0,67 0, 42* 

2.599 0.27551 25.936 0,3675 4665 17.(94 }7V,8 0.87 0,52 

2.597 0,27460 25,936 0,3688 4600 16,009 100,5 0.87 0,52 

2.S90 0,27418 25,936 0,369} 4691 18,526 180,9 0.07 0,49 

2.557 0,26983 25.936 0,3/53 4716 19,650 181,0 0,87 0.40 



402 


oil^hi 

READING = 0071 BLOCK = lb) Tint s 270,33b m ACn 6,0 PT = r“ 3.2«V TT s 2“0 u,h 

RAMJET P&RFURhANCE 


U M v A 


p 

T 

h 


gamma 

MOUWT 

&0NV 

^ AC H 

«XND tunnel 

1 

0 5 






® 0,000 703,209 

^ O.OOp 0,377 

8908 

842. 7( 

769) 

1 , 2°b 1 

20.090 

2547 


388 

-35 t 9( 

95) 

1,3966 

20.097 

906 

6.032 

SPIKE TIP MS 

a 

0 5 






0,600 le.ioo 

2908 

642 § 7 t 

769) 

1 ,3961 

20.897 

2547 


0,600 lb, 426 

2045 

623.5C 

750) 

1,2981 

20109? 

2521 

0,309 

WIND TUNNEL 

3 

0 0 






0,000 7“3.2“9 

2900 

642. 7( 

769) 

1,2961 

20.096 

2547 


O.OOo 0.380 

369 

*35.#6 ( 

93) 

1,3986 

26,097 

967 

6.023 

SPIKE TIP NS 

4 

0 0 





0,600 16.100 

2908 

642.7 ( 

7b9) 

1.3961 

20,097 

2547 


0,600 16,002 

2644 

623 . 2 ( 

750) 

1,2983 

20,097 

2520 

0,392 

INLET THRU*! 

5 

0 4 




' 40,900 197,699 

2792 

607. 7C 

735) 

1,2998 

28,097 

2499 


'«0,400 17.336 

1542 

25?, 6( 

363) 

1,3462 

26.097 

1090 

2.220 

. INLET UPNRSK 

6 

0 3 





■"40,400 197,699 

2792 

607. 7( 

735) 

1,3998 

28,597 

2499 


40.400 14.787 

1479 

237c0f 

366) 

1.3496 

20,097 

i8f>4 

2,324 

INLET DNNRSK 

7 

0 4 






40,400 107,722 

2792 

607. 0C 

735) 

1,2998 

20,097 

2499 


40,400 9 0,685 

2663 

S75,3t 

703) 

1,3033. 

20 , 897 

_2«53. 0.519 

COMBUaTOR 0 

8 

1 4 






40,410 197,296 

2792 

607p7( 

735) 

1,2996 

26,097 

2499 


40.410 . 17.356 

1543 

253.9( 

383) 

1,3461 

26.897 

1090 

2,226 

COMBUSTOR 0 

9 

2 4 






41,310 160,621 

2779 

604, OC 

731) 

1.3002 

28,097 

2494 


t*U3lO . 2Q.116 


290j?C 

430) 

.1.3392 

20,097 

1907 

2.013 

COM8U3TOR 0 

HO 

3 4 






41,375 158,655 

2778 

603.7C 

731) 

1,3003 

28,897 

2493 


41,375 20,377 

1690 

293, 6C 

433) 

1.3367. 

20.897 

1973 

1,997 

COMBUgTofi 0 

U 

4 0 






41,500 154, 164 

2776 

603,1 C 

730) 

1.300.3 

28*697 

249* 


41,500 20,639 

1710 

299,1c 

438) 

1.3376 

20,697 

1984 

1.965 

combustor 0 

12 

5 5 





42,460 . 133.182 

2758 

597.6C 

735) 

1.3009 

28,097 

2405 


42.46o' 23.041 

1007 

325. 6( 

«5S) 

1,3336 

28,697 

2036 

1,012 

COMBUSTOR 0 

13 

6 3 




44,095 ~1 17,99? 

2721 

586.0 f 

714) 

1.3031 

28,097 

2469 


49,095 23,021 

18S1 

337.7C 

467) 

1.3319 

26,097 

2060 

1 0 7 1 4 

COMBUSTOR 0 

14 

7 3 






“4,310 116,786 

2716 

565.2C 

712) 

1.3022 

28,097 

2407 


“4,310 23.940 

1054 

330 .6 C 

468) 

1.3318 

26,097 

2061 

1.704 

combustor 0 

15 

a 3 





“4,600 115.164 

2703 

581.4C 

709) 

1,3027 

20,897 

2401 


44,600 23,968 

1852 

337o9 C 

467) 

1.331B 

26,097 

2060 

1 0 694 

COMBUSTOR 0 

16 

9 $ 




. 44.610 115,157 

2703 

58 1 # 3 ( 

709) 

1.3027 

28,697 

2461 


44.810 23.967 

1852 

337. 9C 

467) 

1.3319 

20.697 

2060 

1.694 

combustor 0 

17 

10 13 





46,250 66,946 

2591 

603.9 ( 

767) 

1,3113 

24,64a 

2618 


46,250 39.620 

2142 

454.2C 

638) 

1,3266 

24.64a 

2394 

1.143 

combustor 0 

10 

11 2 






46,260 80, 875 

2593 

603.6^ 

768) 

1,3112 

24,646 

2619 


“6,260 39,716 

2U6 

454. b( 

6“0 ) 

1,3264 

24,646 

2396 

1,140 


R t REPORT 


VfL 

b 

w / A 

W 

A/AC 


0 

IYAC PHI 

£1 AC 

5867 

1.019 

0,10580 

25,254 

0.9319 

4664 

9.581 

1 8 “ , 7 


980 

2.074 

0,10580 

25.254 

0,93i9 

4690 

U6U 

105.7 


5626 

1,019 

0,10654 

25, ail 

0,9319 

4696 

9,646 

J0“ *6 


906 

2 1 074 

0,10654 

25,431 

0,9319 

4696 

1.635 

1 B“ .6 


“210 

1.090 

0,60545 

25,254 

0,1114 

3799 

57,930 

150,“ 


“307 

l ,09$ 

0.00495 

35,254 

0,1225 

3645 

53,079 

132,2 


1273 .1.939 

0*0049* 

25,254 

0,1225 

30a5 

15,930 

150.2 


4500 

1.898 

0^06534 

25*25.4 

0.1A14 

. 3798. 

57.694 

150.4 


3959 

1.910 

0.08692 

25.2L54 

0,1112 

3661. 54,575. 

14S..7 


3939 

1.911 

0,66026 

25,254 

O.IUO 

3671 

54,376 

145.4 


3900 

1.913 

0006647 

25,254 

0,1110 

" 3653 

53,044 

1““ *7 


3669 

1.921 

0007974 

25.254 

0)1121 

3557 

5 0 o 44 1 

1«0,9 


3530 

1.925 

0.04950 

25,254 

0 3 1 161 

3479 

4 6 0 60 1 

137, e 


3513 

i .926 

Oo048O3 

25,294 

0,1163 

3470 

46,292 

137,4 


3490 

1.925 

0.64472 

25,254 

0,1167 

3456 

45,017 

136,9' 


3490 

1.925 

0,04473 

25,254 

0,1167 

3456 

45.814 

136.8 ’ 


2736 

2.197 

0,60697 

25,594 

0 0 1230 

3433 

34,313 

iSfl.l 0 , “4 

0,05 

2732 

2.197 

0,60648 

25.594 

0 # 1 239 

3434 

34, *39 

13“«2 0.4“ 

0,05 


PACE 1 



Reading 71 


= 270.34 sec. 


401 



REAPING = 0071 BLOCK = 177 TIhE = 266,738 MACH 6.0 PT a 762.209 TT = 291$. 0 


PAGE 7 


O 

O 


RAMJET PEftFORNANCt 


ENGINE PERFORMANCE 


INLET 


CALCULATED THRUST ...... * - . 

1165. 

CL6F) 

CLBF) 

CLBF-SEC/LBM) 

(LBF-SEC/L8M) 

MEASURED THRUST . . 

t * ■ • 1328 v 

calculated specific IMPULSE, . 

MM# 17^1 „ 

MEASURED SPECIFIC IMPULSE * 

1 9 b 1 . 

CALCULATED THRUST COEFFICIENT.,..*. 

..... 0.4630 

MEASURED thrust COEFFICIENT... 

0.5412 



REGENERATIVE-CCOLED ENGINE PERFORMANCE 
CALCULATED 

STREAM THRUST 599B. 

NET THRUST 1317, 

SPECIFIC IMPULSE..... 1935. 

THRUST COEFFICIENT 0.5368 


(LBF) 

(LBF ) 

CLBF-8EC/LBM) 


ANGLE of attack 

MASS FLOW RATIO 

ADDITIVE DRAG COEFFICIENT................ 

LIMITING PRESSURE RECOVERY EFFICIENCY. . , . 

DELTA PT2 

TOTAL pressure RECOVERY - SUPERSONIC 

TOTAL PRESSURE RECOVERY - SUBSONIC ...... , 

INLET PROCESS efficiency - SUPERSONIC.... 

INLET PROCESS EFFICIENCY - SUBSONIC 

KINETIC ENERGY EFFICIENCY » SUPERSONIC,,. 
KINETIC ENERGY EFFICIENCY - SUeSONIC . . . . . 

ENTHALPY AT PO « SUPERSONIC 

ENTHALPY AT PO - SUBSONIC ....... J 1. ..... . 


3,000 (DEGREES) 
0.9315 
0.0053 
0,1427 
0.1156 (PSD 
0.2656 
O.iflSO 
0.8752 
0.9006 
0.6946 
0.8585 

0.67 (BTU/LBM) 
25.22 CBTU/LBM) 


MOMENTUM AND FORCES 


INLET FRICTION DRAG..,..,.,,..,,,,.....,. 129,2 (LBF) 

INLET MOMENTUM CHANGE, i , “685.9 (LBF) 

COMBUSTOR FRICTION'- DRAG 241,8 (LBF* 

COMBUSTOR STRUT DRAG... 2.61 (LBF) 

COMBUSTOR MOMENTUM CHANGE 654. (LBF) 

NOZZLE FRICTION DRAG..,....., 42.59 (LBF) 

NOZZLE STRUT DRAG i,, .......... . 0.00 (LBF) 

NOZZLE MOMENTUM CHANGE..',,..,,.,...,.,.,. 1217. (LBF) 

NOZZLE PRESSURE INTEGRAL............. 1260, (LBF) 

EXTERNAL FRICTION DRAG.,,. 66,45 (LBF) 

EXTERNAL PRESSURE INTEGRAL, “1009, (LBF) 

TOTAL EXTERNAL CRAG “1076. (LBF) 

TOTAL STRUT DRAG.,.. 2.61 (LBF) 

CAVITY FORCE..... -1183, (LBF) 

CALCULATED LOAD CELL FORCE.’. -i074. (LBF) 

MEASURED LOAD CELL FORCE.,... (LBF) 


FUEL VACUUM SPECIFIC IMPULSE -167.7. -122.6. 

f 

STATIONS 


NOMINAL cowl LEADING EDGE 34,064 (IN) 

SPIKE TRANSLATION....... 0.3146 (IN) 

INLET THROAT... 40.400 (IN) 

COWL LEADING EDGE 35.199 (IN) 

NOZZLE SHROUO TRAILING EDGE,.,.,...,...., 73.539 (IN) 

NOZZLE PLUG TRAILING EDGF 87,291 (IN) 

STRUT LEADING EDGE. 56.455 (IN) 

STRUT TRAILING EDGE 65.055 UN) 

COMBUSTOR EXIT........ 65.055 (IN) 


COMBUSTOR » 


FUEL-AIR RATIO. 0.0270 

EQUIVALENCE RATIO,,,.,..,..,,.... 0.673 

COMBUSTOR' EFFICIENCY 0.672 

TOTAL PRESSURE RATIO. 0,1037 

COMBUSTOR EFFECTIVENESS.. 0,6921 


INJECTOR DISCHARGE COEFFICIENTS 0,7959. 0,6767. 


NOZZLE 


VACUUM STREAM 

THkUST COEFFICIENT - 

C$.... 0.9760 

NOZZLE COEFFICIENT • CT 


PRflCFSS FFF T f. T F N T Y 


KINETIC ENERGY 

EFFICIENCY • . . 


FUEL INJECTORS 


INJECTORS 

STATION 

VALVE 

1A 

40.400 


18 

4 1 o 3 0 0 


1C 

44 0 300 

, 

2A 

48*775 

0 

2C 

46*250 

E 

3A 

54.065 


38 

56.250 


4 

44*800 
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RLADInG S 0071 BLOCK » If 7 TIME = 266,738 MACH 6,0 PT s 7«2,24<? TT - 2916,0 


PAGE 6 



X 


DDfcAG 


CORAG 


CF 


4 

.0«0E 

01 

1.292E 

02 

U292e 

02 

2.3716-03 

4.438E-02 

4 

- oil ie 

01 

1.620E- 

01 

1.294E 

02 

2.372E-03 

4.440E-02 

4 

* 1 3 1 E 

01 

1.4S3E 

01 

1 *439e 

02 

2.491E-03 

4,7916-02 

4 

.1376 

01 

1.050E 

00 

1.450C 

02 

2,4996-03 

4.789E-02 

4 

• ISOE 

01 

2.028c 

00 

1.47UE 

02 

a. 5176-03 

4.814E-02 

4 

.246E 

01 

J.S28E 

01 

1.823E 

02 

2 . 594E-03 

4.959E-02 

4 

.409E 

01 

2.5 J OE 

01 

1 .674E 

02 

2.6396-03 

4.8916-02 

4 

,43i£ 

01 

3.2016 

00 

1.9066 

02 

2.640E-03 

4,8876-02 

4 

.neoe 

oi 

7.289E 

00 

1.979E 

02 

2,6356-03 

4, 8626-02 

4 

.481E 

01 

1.431E- 

01 

1.980E 

02 

2.635E-03 

4,8826-02 

4 

• 6256 

01 

2.1066 

01 

2 , 19 IE 

02 

3.291E-03 

b ■ 296E-02 

4 

626E 

01 

1.3246- 

01 

2.192E 

02 

2.859E-03 

6.238E-02 

4 

.731E 

01 

1.158E 

01 

2.308E 

02 

2.899E-03 

6. 4846-02 

4 

.7336 

01 

2.5166- 

01 

2.310E 

02 

3.008E-03 

6,1886-02 

4 

•Sue 

Oi 

7.742E 

00 

2.388E 

02 

2.957E-03 

6.077E-02 

4 

.877E 

01 

7.455E 

00 

2p462E 

02 

3.333E-03 

4.806E-02 

4 

,87«E 

oi 

1.1746- 

•01 

2*463E 

02 

2,8346-03 

5.7536-02 

4 

• 931E 

01 

5.764E 

00 

2 .52 1 E 

02 

2.753E-03 

5.166E-02 

5 

.0726 

01 

1.3B3E 

01 

2.659E 

02 

2,7216-03 

5.3136-02 

5 

• 282E 

01 

1.790E 

01 

2.838E 

02 

2.6116-03 

4 . 3286-02 

5 

.3326 

01 

4.267E 

00 

2*e8iE 

02 

2.970E-03 

3,9256-02 

5 

.4076 

oi 

-6.483E 

00 

2.946E 

02 

2.954E-03 

3,6596-02 

5 

.483E 

oi 

6.490E 

00 

3. 0 1 IE 

02 

2.936E-03 

3. 3786-02 

5 

.576E 

01 

7.699E 

00 

3.088E 

02 

2.9046-03 

3, 190E-02 

5 

• 62fcE 

01 

2.5466 

00 

3.U3E 

02 

2.8866-03 

2.876E-02 

5 

.63lE 

01 

3.784E- 

• 01 

3.117E 

02 

J.038E-03 

2.395E-02 

5 

• 645E 

01 

9.938E- 

01 

3.127E 

02 

2.876E-03 

2.4506-02 

5 

«653E 

01 

5.708E- 

'01 

3.132E 

02 

3.236E-03 

2.516E-02 

5 

otSlE 

01 

1.983E 

00 

3.152E 

02 

3.034E-03 

2.639E-02 

5 

.7046 

01 

1.577E 

00 

3.168E 

02 

3,01 OE-03 

2 .546E-02 

5 

.776E 

01 

5,2256 

00 

3.220E 

02 

2.9276-03 

2. 183E-02 

5 

• 878E 

01 

7.593E 

00 

3.296E 

02 

2.726E-03 

1 ,626002 

6 

.0796 

oi 

1.365E 

01 

3.433E 

02 

2.445E-03 

2.0U3E-O2 

6 

. 22i£ 

01 

9.408E 

Op 

3.527E 

02 

2.854E-03 

2.641E-02 

6 

.488E 

01 

1.618E 

01 

3.689E 

02 

3 ,0086-03 

2.4b4E*02 

6 

•S05E. 

01 

2.164E 

00 

3.710E 

02 

3 ,2556-03 

2.710E-02 

6 

.5096 

01 

2.235E- 

*01 

3.713E 

02 

3.349E-03 

2.7A4E-02 

6 

• 529E 

01 

1.136E 

00 

3.724g 

02 

3.346E-03 

2.727E-02 

6 

.6956 

01 

9.845E 

00 

3.822E 

02 

3.202E-03 

2.079E-02 

6 

.762E 

01 

3.749E 

00 

3»860E 

02 

3.1726=03 

1*896E«02 

6 

.839E 

01 

U.OOOE 

00 

3.900E 

02 

3. 106E-03 

U4b2E-02 

6 

.911E 

01 

3.258E 

00 

3.932E 

02 

3.059E-03 

1 o 2 1 9E® 02 

6 

• 972E 

01 

2.445E 

00 

3.957E 

02 

3.0286-03 

1.0b2Eo02 

7 

.O67E 

01 

3.321E 

00 

3.490E 

02 

2 , 983E-03 

8 *47 7£«>G3 

7 

>U0E 

01 

I.357E 

00 

4 , 004E 

02 

2.9706-03 

03 

7 

.2636 

01 

4.415E 

00 

4.048E 

02 

2.937E-03 

6.776E-03 

7 

.278E 

01 

3.803E- 

01 

4 , U$2E 

02 

2.926E-03 

8.428E-Q3 

7 

• 3S3E 

01 

1.599E 

00 

4.066E 

02 

2,8556-03 

4.538E-03 

7 

.3546 

01 

2.8386- 

■03 

4 , 068E 

02 

2,8546-03 

4,b2BE-03 

7 

.4866 

01 

9.3566- 

01 

4.077E 

02 

2.8956-03 

5.778E-03 

7 

• 77 je 

01 

2.101E 

00 

4.099E 

02 

2 . 935E-0 3 

7.613003 

8 

• 1&1E 

01 

2 .3446 

00 

4.122E 

02 

2.866E-03 

5.889E-03 

co 6 

• 442E 

01 

9.891E- 

■01 

4,1 32E 

02 

2.803E-03 

4*5lbE*03 


• 72«E 

01 

4.1236- 

■01 

4.136E 

02 

2 . 843E-03 

6*930003 

LQ ^ 

• 729E 

01 

0.000 


4.136E 

02 

2.8946-03 

b • 933E-03 
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READING 

= 

0071 BLOCK 

= 177 

TIME 

8 2o6 , 738 

MACH t 

i 

i.O 

PT » 742.i 

549 TT * 

: 291^,0 







PAGE s 

S XABS 


P-IB 


P-06 


PDA 


GOX 


U-IB 


Q-00 


CAWALL 

-P-IB/PSO 

P-1B/PT0 

P-OB/PSO 

p»oe/PT0 

6.S05E 

01 

1.094E 

01 

1.632E 

01 

4.408E 

02 

-4.6 28E 

03 

-2.501E 

03 

-2.124E 

03 

4 , 337E 

03 

5.025E 

01 

2# 55 16-02 

4,8516 

01 

2.U68E-0S 

6.509E 

01 

1.890E 

01 

1.04OE 

01 

4.408E 

02 

-4.631E 

03 

*2.boaE 

03 

-2.127E 

03 

4 , 342b 

03 

5. 0256 

01 

2,55 IE-02 

4.8 836 

01 

2.A80E-02 

6.529E 

01 

1.807E 

01 

1.882E 

01 

4.408E 

02 

-4 .6b6E 

03 

-2.517E 

03 

-2.136E 

03 

4.366E 

03 

4,7956 

01 

2 • 435E-02 

4.9956 

01 

2.536E-Q2 

6.695E 

01 

1.091E 

01 

8.590E 

00 

5.9b7E 

02 

-4. 6326 

03 

-2.608E 

03 

-2.224E 

03 

4,5836 

03 

2.8956 

01 

1,4706-02 

2.279E 

01 

1,1576-02 

6. 762E 

01 

7.906E 

00 

8.70QE 

00 

7.795E 

02 

-4.869E 

03 

-2.8J5E 

03 

-2.254E 

03 

4.665E 

03 

2,0986 

01 

1 ,0656-02 

2.3086 

01 

1 « 172£*02 

6 #839£ 

01 

9.«55e 

00 

6.713E 

00 

9,69tt£ 

02 

-4.951E 

03 

°2«66lE 

03 

-2.290F 

03 

4.7606 

03 

1,1626 

01 

6.0026-03 

ume 

01 

9.044E«03 

6.911E 

01 

3.a9«t 

00 

4 « 655E 

00 

1.094E 

03 

-S.QU6E 

03 

-2.881E 

03 

-2.3256 

03 

4.8486 

03 

9 . 27 IE 

00 

4,7076-03 

1.268E 

01 

6.5«lt«03 

6.972E 

01 

2.680E 

00 

4.U67E 

00 

1.175E 

03 

-b.049E 

03 

-2,099E 

03 

-2.355E 

03 

4.9226 

03 

7, me 

00 

3,6116-03' 

U0796 

01 

5.479E-03 

7.0676 

01 

2.196E 

oo 

2 • 840E 

00 

1.267E 

03 

-S.lOoE 

03 

-2*7 10£ 

03 

-2.396E 

03 

5.0366 

03 

5,6956 

00 

2,8926-03 

7.535E 

00 

3.828E-03 

7 • 1 1 OE 

01 

1.905E 

00 

2.6416 

00 

1.300E 

03 

-5. USE 

03 

•2.716E 

03 

-2.412E 

03 

5.088E 

03 

5,0546 

00 

2. 5676-03 

7.0066 

00 

3.559E»03 

7 , 263E 

01 

1.708E 

00 

1 . 935£ 

00 

1.398E 

03 

-5 . 190E 

03 

•2,7jaE 

03 

-2.456E 

03 

5.273E 

03 

4. 6326 

00 

2.352E-03 

5.1346 

00 

2.607E-03 

7.2786 

01 

U730E 

00 

U699E 

00 

1.405E 

03 

-5.195E 

03 

•2.736E 

03 

-2.459E 

03 

5.290E 

03 

4.590E 

00 

2.331E-03 

4.5086 

00 

2,289£»03 

7.3536 

01 

1.605E 

00 

5 • 200E« 

■01 

1.450E 

03 

-5.222 E 

03 

-2.743E 

03 

-2.478E 

03 

5.374E 

03 

4 « 365E 

00 

2,2176-03 

1 .380E 

00 

7.008E-04 

7 ,3 546 

01 

1.69SE 

00 

5.137E- 

-01 

1 .451E 

03 

-5.222 E 

03 

"2.743E 

03 

-2.479E 

03 

5,3756 

03 

4.364E 

00 

2. 2 166-03 

N363E 

00 

6, 92 1 E»04 

7.486E 

01 

1.995E 

00 

0.000 


1.485E 

03 

-5.274E 

03 

“2.756E 

03 

-2.518E 

03 

5.427E 

03 

3.967E 

00 

2.0146-03 

0.000 


0.000 

7*77 tE 

01 

2.165E 

00 

0.000 


1.5566 

03 

-5.237E 

03 

-2.776E 

03 

-2.459E 

03 

5.525E 

03 

5.797E 

00 

2.944E-03 

o.oop 


0,000 ' 

8 * 161 E 

01 

US60E 

00 

0.000 


1 , 636E 

03 

-5 o2toOE 

03 

•2,802£ 

03 

-2.459E 

03 

5,6306 

03 

4.139E 

00 

2, 1026-03 

0.000 


0,000 

8.4426 

01 

1.105E 

00 

0.000 


1.66BE 

03 

-5.281E 

03 

-2.823E 

03 

-2.4S9E 

03 

5,6846 

03 

2.932E 

00 

1.489E-03 

Op 0 0 0 


0,000 

8.728E 

01 

1.595E 

00 

0.000 


1 , 7QQ6 

03 

-5.316E 

03 

-2.857E 

03 

-2.459E 

03 

5.707E 

03 

4.232E 

00 

2, 1 49E*03 

0.000 


0.000 

8.729E 

01 

1.596E 

00 

0.000 


1.700E 

03 

-5.316E 

03 

-2.857E 

03 

-2.4596 

03 

5.7Q7E 

03 

4 o235£ 

00 

2. 150E-03 

0.000 


0,000 
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reading S 
XABS 

6.961E-0I 
1.036E 01 
3.070E 01 
3*508E 01 
3*519E 01 
3,5206 01 
3.5556 01 
3.586E 01 
3.606E 01 

3 . Mae oi 

3# 70 1E 01 
3.732E 01 
3. 0036 01 
3,8346 01 
3.07SE 01 
3«.eeu 01 
3.901E 01 
3.93HE 01 
3.950E 01 
3*90 IE 01 

а. oooE oi 

4«O40E 01 
4.0«lE 01 

4 . me ot 
4 ' 137E 01 
4.1SQE 01 
4.246E 01 
4.4096 01 
4,43lE 01 
4.430E 01 
4.48JE Oi 
4.6256 01 
4*626E 01 
4.731E 01 
4.733E Oi 
4.0UE 01 
4.077 E. 01 
4.070E 01 
4 * 931 E 01 
5.072E 01 
5.282E 01 
5.332E 01 
5, 4076 01 
S.463E 01 
5.5766 01 
5.626E 01 
5.631E 01 
5.645E 01 
5.653E 01 
5,6816 01 
5.7046 01 
5*776E 01 
S.070E 01 

б. 0796 01 
6* 221 E 01 
6.4606 01 


0071 BLOCK z 177 TIME s 266,730 MACH 6,0 PT s 742,249 TT a 291 <?,Q 


P-18 


P-06 


PDA 


DOX 


0- 18 


1.0406 

00 

0.000 


-4.4096 

<=> 

1 

o.ouo 


0.000 


i.OHOE 

00 

0.000 


-3,4636 

01 

o.ooo 


0.000 


3.0206 

00 

0.000 


-1 .992E 

02 

o.ouo 


0.000 


3,840fc 

00 

0.000 


-".2156 

02 

o.ouo 


0.000 


4.1626 

00 

5.568E 

00 

•4.8&0E 

02 

0.000 


0.000 


4.179E 

00 

5,540£ 

00 

-4.861E 

02 

0.000 


0.000 


5,1806 

00 

3,91 1 E 

00 

-4.9B7E 

02 

O.ouo 


O.OoO 


5.0606 

00 

2.450 E 

00 

-S.197E 

02 

-6.0566 

02 

-6,0566 

02 

4,9856 

00 

3.581E 

00 

-5.3J1E 

02 

-6.1236 

02 

-6.123E 

02 

4,1626 

00 

6.016E 

00 

-S.519E 

02 

-6 ,2 ?3£ 

02 

-6.2736 

02 

5,1906 

00 

9.086E 

00 

■*5.7306 

02 

-6.639E 

02 

-6.471E 

02 

8.912E 

00 

W091E 

01 

-5.8466 

02 

-6.817E 

02 

-6.5926 

02 

9 .29 OE 

00 

1.451E 

01 

-5.9886 

02 

-7 .2276 

02 

-6.8806 

02 

8.049E 

00 

1 *61 IE 

01 

-8.039E 

02 

-7.420E 

02 

-7.018E 

02 

1.289E 

01 

1.763E 

ot 

-6.255E 

02 

-7.682E 

02 

-7.211E 

02 

1 < 366g 

01 

1.767E 

01 

-6.294E 

02 

-7.7266 

02 

-7.244E 

02 

1.599E 

01 

1.7716 

01 

-0.4O7E 

02 

-7.860E 

02 

-7.345E 

02 

1 . 87 2E 

01 

1.744E 

01 

-6.619E 

02 

-8.0B6E 

02 

-7. 5176 

02 

2.02«E 

01 

1 *31 IE 

01 

-6.750E 

02 

•8,2186 

02 

-7.6J9E 

02 

1.8026 

01 

5.325E 

00 

-7.026E 

02 

-8.463E 

02 

-7.8136 

02 

1.6726 

01 

5.091E 

00 

-7.1996 

02 

-8.6146 

02 

-7. 9336 

02 

1.9946 

01 

4.504E 

00 

-7.S66E 

02 

-8.955E 

02 

-6.2086 

02 

2.0026 

Q1 

4.572E 

00 

-7.S7S6 

02 

-8.964E 

02 

-8.215E 

02 

2.727E 

01 

3.432E 

00 

-8,6006 

02 

-9.9176 

02 

-6.904E 

02 

2.779E 

01 

3.350E 

00 

-8.682E 

02 

-9.998E 

02 

-8,9586 

02 

2.880E 

01 

3.952E 

00 

-8.843E 

02 

-1.016E 

03 

•9,0636 

02 

2.0746 

01 

8.568E 

00 

-9.647E 

02 

-1,1566 

03 

-9,9,286 

02 

2.5096 

01 

1.643E 

01 

-1,0186 

03 

- 1 « 435E 

03 

-1.1506 

03 

2.5666 

01 

1.968E 

01 

"1.0236 

03 

-1.4756 

03 

-1.17IE 

0 3 

2.698 E 

01 

2 *381E 

01 

-1.0316 

03 

•1.5/iE 

03 

-1.220E 

03 

2.7046 

01 

2 ,391 E 

Oi 

-1.031E 

03 

-1.5/5E 

03 

-1 ,221E 

03 

3.875E 

01 

3.699E 

01 

-9.8006 

02 

-1.9U1E 

03 

-1.359E 

03 

3.883E 

01 

3.910E 

01 

-9.794E 

02 

•1.903E 

03 

-1 .360E 

03 

4.737E 

01 

5.009E 

Oi 

-8.690E 

02 

-2 . 164E 

03 

-1.4S7E 

03 

4.749E 

01 

5.035E 

01 

-8.6686 

02 

-2.160E 

03 

-1.459E 

03 

5. USE 

01 

4.042E 

01 

-7.616E 

02 

-2.3366 

03 

-1.528E 

03 

3.1906 

01 

3.190E 

01 

-6.517E 

02 

-2,4636 

03 

-I.566E 

03 

3 . 1 7 7£ 

01 

3.177E 

Oi 

*6.50 IE 

02 

-2.485E 

03 

-1.587E 

03 

2.498E 

01 

2.490E 

01 

-5.717E 

02 

-2.595E 

03 

-1 „632E 

03 

2.844E 

01 

2.844E 

01 

"3.7426 

02 

-2.868E 

03 

-1.747E 

03 

2.227E 

01 

2.227E 

01 

-9,4976 

01 

-3.E31E 

03 

-1.907E 

03 

2.1046 

01 

2.104E 

01 

-3.866E 

01 

-3.3106 

03 

-1.943E 

03 

1.8776 

01 

UQ77E 

01 

3.8366 

01 

-3.4266 

03 

-1.995E 

03 

1.6466 

01 

1.646E 

01 

1.066E 

02 

-3.539E 

03 

-2.047E 

03 

t ,S08E 

01 

1.5086 

01 

1.798E 

02 

-3,6/OE 

03 

-2.1076 

03 

1.4336 

01 

U433E 

01 

3,4236 

02 

-S.733E 

03 

-2.1 136 

03 

7.650E 

00 

1.425E 

01 

3.464E 

02 

-3.740E 

03 

-2.13SE 

03 

7 .6S0E 

00 

1 o 404E 

01 

3,5566 

02 

•3.756E 

03 

-2.1416 

03 

1.3926 

01 

U392E 

01 

3.6126 

02 

-i.7o5E 

03 

-2.1456 

03 

1.3506 

ot 

U350E 

01 

3.7916 

02 

-3,7966 

03 

-2. 156E 

03 

1.252E 

01 

1.252E 

01 

3.9186 

02 

-3.8226 

03 

-2,1656 

03 

9.3906 

00 

9.390E 

00 

4.215E 

02 

-3.9006 

03 

-2.1936 

03 

S .58 7£ 

00 

5.S87E 

00 

4.386E 

02 

-3.997E 

03 

-2.2296 

03 

) .1026 

01 

1.102E 

01 

4 ,4066 

02 

-4.1/56 

03 

-2.294E 

03 

1.2346 

01 

U234F 

01 

4.4086 

02 

-4.3096 

03 

-2.346E 

03 

1 .7S3E 

01 

1.753E 

ot 

4,4086 

02 

-4,5/96 

03 

-2.4776 

03 


q-ob 


CAWALl 

P-I0/PSO 

P-iB/PTO 

P*O6/pS0 

0.000 


2 , 4 7 0 E 

-02 

2.759E 

00 

1 .00it-03 

0.000 


0.000 


J.634E 

02 

2.759E 

00 

I.4O1E-03 

0,000 


0,000 


5.053E 

02 

6.013E 

00 

a. 0696-03 

0.000 


0.000 


6.604E 

02 

1.0196 

01 

5.173E-03 

o.ooc 


0.0 00 


6.654E 

02 

1.104E 

01 

5.607E-03 

1,4776 

Ot 

0,000 


6.057E 

02 

1.109E 

01 

5.630E-03 

1.470E 

01 

0.000 


7.209E 

02 

1,3746 

01 

6.9796-03 

1,0386 

01 

0,000 


7.529E 

02 

1.3426 

01 

6.0176-03 

6.5006 

00 

0,000 


7.729E 

02 

1.323E 

01 

6.7166-03 

9.502E 

00 

0,000 


0.164E 

02 

1*1046 

01 

5.608E-03 

1.5966 

01 

"U680E 

01 

6.726E 

02 

W377E 

01 

6 . 9926-03 

2.41 IE 

01 

-2.242 t 

01 

9.063E 

02 

1 ,3036 

01 

6.618E-03 

2.8956 

01 

-3.472E 

01 

9.834E 

02 

1,1386 

01 

5.780E-03 

3.8496 

01 

-4.016E 

01 

1.01BE 

03 

2.1356 

01 

1 . 0 eaE »02 

4.275E 

01 

-4, 7126 

01 

U064E 

03 

3.419E 

01 

1.7366-02 

4.6786 

01 

-4.023E 

01 

U072E 

03 

3,6246 

ot 

1.8A0E-02 

4.7436 

01 

-5.I56E 

01 

1,094£ 

03 

4.2426 

01 

2.1546-02 

4,6986 

01 

*5.690E 

01 

1 , 1 30E 

03 

4.9676 

01 

2 . 5226-02 

4.6276 

01 

•5.9B5E 

ot 

1.150E 

03 

5.369E 

01 

2.727E-02 

3.4766 

01 

-6.506E 

01 

UU7E 

03 

4*7816 

01 

2,4286-02 

1,4136 

01 

-6.807E 

01 

1.209E 

03 

4,4356 

01 

2.2526-02 

1 .3516 

01 

-7.479E 

01 

1 ,256E 

03 

5,2906 

01 

2.6866-02 

1.2166 

01 

-7.496E 

ot 

U257E 

03 

5.3116 

oi 

2. 6976-02 

1 ,2l3E 

01 

-1.U3E 

02 

1 a 3936 

03 

7.2356 

01 

3.6746-02 

9.107E 

00 

-1.Q40E 

02 

1.371E 

03 

7.374E 

01 

3.7446-02 

B.888E 

00 

-1.095E 

02 

l.itifcE 

03 

7.6416 

01 

3.8806-02 

1.0496 

01 

-1.631E 

02 

1.501E 

03 

5.5026 

Oi 

2.7946-02 

2.273E 

01 

-2.649E 

02 

1.699E 

03 

6,6566 

01 

3.3806-02 

4.3506 

01 

-3.035E 

02 

1.725E 

03 

6,6066 

91 

3.4576-02* 

4.956E 

ot 

-3.535E 

02 

1 , 785E 

03 

7,1546 

01 

3.6336-02 

6.3166 

01 

-3.546E 

02 

1.7S66 

03 

7.1756 

01 

3.6436-02 * 

6.3456 

Ql 

-5.413E 

02 

1.963E 

03 

1.026E 

02 

5,2216-02 

1.035E 

02 

-5.A20E 

02 

1.964E 

03 

1.0306 

02 

5.2326-02 

1.037E 

02 

-6.967E 

02 

2.094E 

03 

1.2576 

02 

6.3826-02 

1.3206 

02 

-7.004E 

02 

2.097E 

03 

1.2606 

02 

6,3986-02 

1.3366 

02 

-6.099E 

02 

2*1946 

03 

1.357E 

02 

6.8916*02 

1.072E 

02 

-0 ,970E 

02 

2.2776 

03 

6.464E 

01 

4.2986-02 

6,4646 

01 

-6.902E 

02 

2.278E 

03 

6,4306 

01 

4.2816-02 

6.430E 

01 

-9.&29E 

02 

2.3456 

03 

6.6396 

Oi 

3,3666-02 

6.6206 

01 

«1,121E 

03 

2,522 £ 

03 

7,5476 

01 

3.8326-02 

7.S47E 

01 

-U324E 

03 

2.7S9E 

03 

5.910E 

01 

3.0016-02 

5.0106 

01 

-1.307E 

03 

2.652E 

03 

5 ,5836 

01 

2,6356-02 

5. 5836 

01 

-1.430E 

03 

2,9436 

03 

4.9796 

01 

2.5286-02 

4.9796 

01 

-W492E 

03 

3,0466 

03 

4.3606 

01 

2.2106-02 

4.368E 

01 

“1.563E 

03 

3.164E 

03 

4,0016 

01 

2.031E-02 

4.001E 

01 

-1.600E 

03 

3.209E 

03 

3 .0026 

01 

1.931E-02 

3.802E 

01 

-1.604E 

03 

3.2166 

03 

2.030E 

01 

1.0316-02 

3.780E 

oi 

-1.614E 

03 

3. 2346 

03 

2.0306 

01 

1.0316-02 

3.725E 

ol 

-1.620E 

03 

3.2456 

03 

3,6936 

01 

1.875E-02 

3. 6936 

Oi 

*1.6aOE 

03 

3,2006 

03 

3.5626 

01 

1.819E-02 

3.5826 

01 

-1.656E 

03 

3.3096 

03 

3.3226 

01 

1.6876-02 

3.322E 

01 

-1.707E 

03 

3.4U2E 

03 

2,4916 

01 

1.2656*02 

2, 49 IE 

Ql 

-1.768E 

03 

3.5326 

03 

1,4626 

01 

7.5286-03 

1.482E 

01 

-i.eeiF 

03 

3*790£ 

03 

2,9256 

01 

1.4856-02 

2.9256 

oi 

-1.962E 

03 

3.9/26 

03 

3.2756 

01 

1.6636-02 

3.2756 

01 

-2.102E 

03 

4,209E 

03 

4,6516 

ot * 

2.3626-02 

4.6516 

01 


PAGE 4 

P-QB/PTO 
0*000 
0.000 
0.000 
0.000 
7*50tE«03 
7.4646-03 
5.3096-03 
3*30t£-03 
4,8356-03’ 
6 , 105E*03 
l,224fc-02 
1.4706-02 
1.9SSE-02 
2, 1716-02 
2.375E-02 
2*4086-02 
2*3666-02' 
2,3496-02 
1 *7666-02 
7.174E-03 
6*6586-03 f 
6 , 1 7££«03, 
6.159E-Q3* 
4.634E-03 
4.51 3H-Q3 
5.324E-03 
1.154E-02 
2.213E*Q2 
2.517E-Q2 
3,2086-02 
3*2222-02 
5 • 253E-02 
5*267E-02 
6*7486-02 
6,7836*02 
5.445E-&2 
4*2986*02 
4 , 20 l E-02 
3,366E<*02 
3 • 832E-Q2 
3 , 0D1E-02 
2.635£-b2 
2 ,5286-02 
2.216E-02 
2. 031 E- 02 
1.931E-02 
l.920E"02 
W891E-02 
1 .8756-02 
U819E-02 
l ,6076-02 
1 .2656*02 
7.520E-Q3 
1 #4B5£-02 
1.663E-Q2 
2.362E-02 



READING = 

0071 BLOCK 

= 177 TIME = 

; 266.738 MACH 6.0 

PT = 

: 742. 

209 T! s 291fc 

1.0 







l 

p 

T 

H 

GAMMA 

MOLWT 

SONV 

MACH 

VEL 

s 

W/A 

w 

A/AC 

NOMTM 

Q 

1 VAC 

PHI 

ETAC 

COMBUSTOR 

0 

38 

31 6 















CO 58.785 

82.916 

2971 

S06. tJ ( 1 OiO ) 

1.2941 

22,116 

2940 












0058.785 

5,587 

1542 

10. 9( 502) 

1,3485 

22,117 

2162 

2,366 

5158 

2.473 

0.26759 

25.886 

0.3777 

4690 

21.450 

181.2 

0,87 

0.23 

05 COMBUSTOR 

0 

39 

32 6 















60.795 

49,115 

3683 

539,7(1295) 

1.2571 

22.602 

3177 












60.795 

11,025 

2665 

129. 0( 899) 

1.2948 

22,815 

2742 

X , 653 

4534 

2.571 

0.27690 

25,886 

0.3650 

4678 

19.509 

100.7 

0,87 

0.45 

COMBUSTOR 

0 

40 

33 0 















62.215 

47.979 

3784 

530.6(1333) 

1.2506 

22,916 

3205 












62.215 

12.344 

2838 

106, 6( 962) 

1.2872 

22.933 

2814 

1,566 

4406 

2,578 

0.23001 

25.886 

0,3553 

4668 

19.474 

180.3 

0.87 

0,40 

COMBUSTOR 

0 

41 

30 5 















60.67Q 

39.593 

4239 

520.1(1505) 

1.2160 

23.415 

3311 












6M.679 

17,529 

3643 

252.1(1265) 

1,2470 

23.470 

3102 

1.189 

3689 

2.615 

0,26959 

25,886 

0.3749 

4651 

15,457 

179,7 

0.87 

0.64 

COMBUSTOR 

0 

42 

35 0 















65,055 

36.247 

4323 

522.3(1537) 

1,2102 

23,511 

3326 












65.055 

18,629 

3840 

293.10302) 

1.2348 

23.573 

3163 

1.071 

3387 

2.626 

0 .25063 

25.886 

0.4032 

4649 

13.192 

179.6 

0.87 

0.67 

COMBUSTOR 

regen 

43 

36 21 















65.055 

36,247 

4468 

612.1(1605) 

1,1993 

23.464 

3377 












65.055 

34*521 

4453 

593.6(1591) 

1,2010 

23,473 

3366 

0,266 

962 

2.646 

0.25063 

25.886 

0.4032 

4139 

3,746 

167.6 

0,87 

0.67 

NOZZLE AE 

44 

37 5 















87.291 

36.247 

4323 

522.3(1515) 

1,2102 

23.511 

3326 












87.291 

1.028 

2059 

-011. 6( 662) 

1.3075 

23,608 

2381 

2,671 

6836 

2,626 

0 .05217 

25,686 

1 .9371 

6010 

5.543 

232.2 

0,87 

0,67 

NOZZLE PO 

45 

38 . 5 


- 



4 










87.291 

36.247 

4323 J 

S22.3U515) 

1,2102 

23 « 511 

3326 












87,2^1 

0.377 

4616- 

•«*566,3{ 507) 

1.3281 

23,608 

2126 

3.471 

7381.^,626 

0.02630 

25,866 

3.6434 

6309 

3,016 

243,7 

0,87 

0*67 

NOZZLE AE REGEN 

46 

39 5 















87.291 

36,247 

4488 

612.1(1605) 

1 0 1 993 

23.464 

3377 












87.291 

1,079 

2203 

-359. 7( 710) 

1,3017 

23.608 

2457 

2.838 

6973 

2.646 

0.05217 

25,886 

1.9371 

6146 

5.654 

237,4 

0,87 

0,67 

NOZZLE PO REGEN 

47 

00 *• 5- . - 




* 


* 






1 1 4 

r )’> 

' - 

87,291 

36,247 

4486 

612.1(1605) 

1,1993 

23.464 

3377 












87.291 

0.377 

1715 

-532.0 ( 501) 

1,3230 

23,608 

2186 

3,462 

7567 

2.646 

0,02501 

25,886 

3.9778 

6472 

2.906 

250.0 

0.67 

0.67 

FICTIVE COMBUST* 

67 

60 0 















65,055 

197.281 

5166 

522.3(1863) 

1.1698 

24,443 

3506 












65.055 

0.377 

1505-1058. 0( 055) 

1.3218 

24.864 

1994 

4,459 

8890 

2.501 

0.03580 

25,886 

2.8199 

7426 

4.954 

286.9 

0,87 

1,00 

PiCTive NOZZLE 

68 

61 0 















87.291 

29,847 

4267 

095.7(1510) 

1.2117 

23. $17 

3306 

* 










, 

87.291 

1,117 

2159 

-375. 5( 698) 

1.3034 

23,608 

2434 

2,712 

6602 

2,636 

0.05217 

25,686 

1,9371 

5066 

5.353 

226,6 

0,87 

0,67 


PACE 3 



RtAUING * 0071 BiOCK 



COMBUSTOR 

P 

0 

T 

19 


47*310 

82.464 

2775 


47.310 

40.729 

2452 


COMBUSTOR 

0 

20 


47.335 

02.442 

2777 


47.335 

40.910 

2456 


combustor 

0 

21 


48.no 

70.973 

2956 


48.110 

45.784 

2807 


COMBUSTOR 

0 

22 


48.775 

75.067 

2537 


40.775 

31.901 

2057 


combustor 

0 

23 


48*705 

75.042 

2530 


48.765 

31.773 

2056 


COMBUSTOR 

0 

24 


49.315 

75.194 

2525 


49.315 

>24.96? 

1924 


COMBUSTOR 

0 

25 


50.725 

63.697 

2956 


50.725 

26.444 

2449 


COMBUSTOR 

0 

26 


52.625 

57.072 

3315 


52.825 

22.275 

2604 


COMBUSTOR 

0 

27 


53.325 

55.850 

3380 


53.325 

21.042 

2719 


COMBUSTOR 

0 

28 


54.075 

54.754 

3431 


54.075 

10.760 

2706 

COMBUSTOR 

0 

29 


54.635 

54.345 

3440 

§S 

54.635 

16.462 

2630 

COMBUSTOR 

0 

30 

tag 

55.760 

52.765 

3504 

«o ^ 

55.760 

IS. 078 

2657 


COMBUSTOR 

0 

31 

56.260 

42.106 

3930 

H Q 

56.260 

14.330 

3153 


COMBUSTOR 

0 

32 


56.315 

47.325 

3602 

56.315 

1 0.949 

2613 


COMBUSTOR 

0 

33 


56.455 

47.190 

3610 


56. <*55 

10.644 

2616 


COMBUSTOR 

0 

34 


56.535 

42.815 

3919 


56.535 

13.919 

3112 


combustor 

0 

35 


56.615 

43.339 

3909 


56.615 

13.500 

3074 


COMBUSTOR 

0 

36 


57.041 

44.800 

3831 

395 

57.041 

12.522 

2931 

COMBUSTOR 

0 

37 

57.765 

52.033 

3513 

57.765 

9.390 

2397 


= 177 7 1 ME = 

266.738 MACH 6.0 

PT : 

H 

gamma 

MOLWT 

SON V 

MACH 

12 4 

59b. Ot 8«6) 

1.3025 

24.836 

2690 


965. 1 ( 738) 

1*3153 

24.636 

2539 

0 .928 

13 2 

594, 8{ 847) 

1.3025 

24.838 

2691 


885. 6( 739) 

1.3132 

24.839 

2541 

0.920 

14 4 

58 ?.8( 905) 

1*2939 

25.038 

2756 


86/, o( 787) 

1.3056 

25.038 

2600 

0.943 

15 11 

605, 1( 874) 

1.3158 

21,612 

2771 


424. 9( 694) 

1.3327 

21.612 

2511 

1.196 

16 2 

o05.0 ( 079) 

1.3156 

21.613 

2771 


424. 1( 694) 

1.3327 

21.613 

2511 

1.198 

17 2 

600. 8( 869) 

1.3163 

21.611 

2765 


376. b( 646) 

1.3378 

21.611 

2433 

1.377 

16 5 

590.2(1026) 

1.2961 

22.004 

2942 


394. U( 033) 

1.3133 

22.005 

2696 

1.163 

19 5 

576.2(1159) 

1.2703 

22,362 

3069 

* 

326. 2C 915) 

1.3002 

22.365 

2785 

1.270 

20 4 

573 .2 ( 1163) 

1.2749 

22.430 

3090 


310. 2( 927) 

1.2960 

22.434 

2797 

1.297 

21 4 

568.7(1202) 

t .2721 

22.489 

31,06 


279. 8( 920) 

1 ,2977 

22.494 

2786 

1.366 

22 3 

564,4(1205) 

1.2715 

22.508 

3108 


245. S( 894) 

1,2998 

22.513 

2752 

1.452 

23 4 

559.3(1228) 

1.2679 

22.581 

3127 


221. 3( 900) 

1.2901 

22.587 

2755 

1.493 

24 5 

556,8(1389) 

1.2916 

23.010 

3247 


228.1(1082) 

1.2741 

23.036 

2945 

1.377 

25 5 

556.5 ( 1265) 

1,2621 

22.682 

3157 


160 .5 ( 061) 

1.2962 

22.692 

2726 

1.633 

26 3 l 

555.9(1268) 

1.2616 

22. b 91 

3159 


157. b( 882) 

1.29B0 

22.701 

2727 

1.637 

27 5 

555.6(1385) 

1.2423 

23.002 

324|9 


215.4(1066) 

1.2758 

23.028 

2928 

1.409 

26 3 

554.4(1381) 

1.2430 

22.995 

3241 


203.6(1051) 

1.2773 

23.020 

2912 

1.439 

29 4 

553.4(1352) 

1*2482 

22.918 

3221 


181. 2( 998) 

1.2837 

22.938 

2856 

1.511 

30 5 

550.3(1232) 

1.2670 

22. i'll 

3129 


109. b( 802) 

1*3068 

22.618 

2624 

1.790 


782.289 M = 2916.0 

VEL S w/A « A/AC 

2i«5 2.219 0.78898 25.546 0.1332 

2337 2.219 0.788UI 25.596 0,1333 

2953 2.237 0.69790 25.596 0.1929 

3003 2.492 0.65119 25.686 0.1552 

3009 2.443 0,65034 25.8B6 0,1554 

3350 2.440 0.60622 25.866 0.1662 

3139 2.500 0.51837 25.886 0.1950 

3537 2.538 0.92987 25.886 0.2379 

3627 2.599 0.90750 2S.866 0,2980 

3805 2.549 0.38913 25.866 0.2631 

3995 2.599 0.36325 25,686 0.2782 

9112 2.5S6 0.39106 25.886 0.2963 

9056 2.600 0.27977 25.886 0.3678 

4952 2.571 0.27390 25.886 0.3690 

9965 2.572 0.27193 25,886 0.3717 

4126 2.598 0.27498 25.886 0.3675 

4189 2.596 0.27907 25.886 0.3688 

9316 2.589 0.27365 25.886 0.3693 

9696 2.556 0.26931 25.886 0.3753 


MOMTM 

Q 

IV AC 

PHI 

E.TAC 

3524 

2 1 *295 

137.9 

0.44 

0.15 

3526 

27.171 

138.0 

0.44 

0.15 

3623 

26.602 

141.0 

0.44 

0.25 

3604 

30.387 

142.3 

0.07 

0.07 

3686 

30.410 

i 

142.4 

0.07 

j 

0.07 

3756 

31.660 

145. 2x 0.07 

U 

0.07 

3942 

25.247 

> 

152.3 

» 

0.87 

* 

o.2q 

4203 

23.356 

162.4 

0.67 

0*31 

4255 

22.972 

164.4 

0.67 

0.33 

4326 

22.712 

167.1 

0.87 

0.35 

4366 

f 

22.554 

169.5 

0.87 

0.36 

4453 

21.797 

172,0 

0.87 

0,36 

4613 

17.318 

176.2 

0.87 

0,51 

4617 

18.950 

170,3 

0.87 

0.41 

4625 

16.670 

178.7 

0.87 

0.41 

4630 

17.632 

170.9 

0,07 

0,51 

4646 

17.844 

179.5 

0.07 

0.51 

4657 

10.353 

179.9 

0,07 

0.48 

4681 

19.655 

180.8 

0.87 

0,39 
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READING S 0071 BLOCK = 177 TIME: = 206.738 MACm 6,0 PT s 742,249 TT s 2916,0 

RAMJET PERFORMANCE 



summary report 


^ p 

T 

h 


GAMMA 

MOL w t 

SON V 

MACH 

vel 

S 

W/A 

IN 

A/AC. 

WIND TUNNEL 

1 

0 5 











0.000 702.209 

2916 

644, 9( 

771) 

1.2959 

26,698 

2550 







0.000 0.377 

389 

-35. 5( 

90) 

1.3986 

28.897 

966 

6,029 

5835 

1.620 

0,10565 

25.205 

0.9315 

SPIj<E TIP Kb 

2 

0 5 











0.600 18.112 

2916 

64 4 , 9 ( 

771) 

1.2958 

2b. 697 

2550 







0.600 16.003 

2052 

625,/C 

752) 

1.2979 

26.697 

2524 

0.388 

900 

2.075 

0.10565 

25.205 

0,9315 

win'd tunnel 

3 

0 0 










0.000 702.209 

2916 

644, 9C 

771) 

1.2959 

28,898 

2550 







0.000 0.361 

391 

-35 • 2 C 

90) 

1.3986 

26,89? 

969 

6.018 

5834 

1.020 

0.10606 

25.400 ,0,9315 

SPIKE TIP NS 

4 

0 0 











0.600 18.112 

2916 

64 4 , 9 ( 

771) 

1.2958 

28,897 

2550 







0.600 16.010 

2851 

625. 4( 

752) 

1.2979 

26.897 

2523 

0,392 

989 

2.075 

0.10606 

25,400 

0,9315 

INLET THROAT 

5 

0 4 










00.000 197.281 

2797 

609. 4< 

736) 

1.2997 

28.897 

2501 





. 


00.000- 17.300 

1546 

254, 7C 

380) 

1,3460 

26.897 

1692 

2,227 

4213 

1,698 

0.08373 

25.205 

0,1114 

INLET UPNKSK 

6 

0 3 









00.000 197.281 

2797 

609, 4( 

736) 

1.2997 

26.897 

2501 







OO.0O0 10.789 

1484 

238 . 1 C 

367) 

1,3494 

28.697 

1856 

2.322 

4310 

1.098 

0.00339 

25.205 

0.1225 

INLET DNNRSK 

7 

0 4 










00.000 107.605 

2797 

609.5C 

736) 

1,2997 

28,897 

2501 







00. HO 90,580 

2888 

576, 9( 

700) 

1.3031 

28,897 

2455 

0.519 

1275 

1.940 

0,80339 

25.205 

0.1225 

COMBUSTOR 0 

8 

1 4 










00.010 196.881 

2797 

609, 4( 

736) 

1.2997 

28.897 

2501 







00.010 17.360 

1547 

255,0 C 

360) 

1.3459 

28,697 

1693 

2,225 

4211 

1 a 098 

0.88362 

25.205 

0.1114 

COMBUSTOR 0 

9 

2 4 







01.310 160.585 

2785 

60S , 6 C 

732) 

1,3001 

28,897 

2496 







41.310 20.109 

1683 

291. fee 

021) 

1.3390 

28.697 

1969 

2,012 

3963 

1,911 

0.88520 

25,205 

0,1112 

combustor 0 

10 

3 4 










01.375 158,«32 

2784 

605. 3( 

732) 

1.3001 

28.897 

2495 







01.375 20.369 

1694 

294. 6( 

020) 

1.3385 

26,897 

1975 

1.996 

3942 

1,912 

0.88650 

25,205* 

o.nio 

combustor 0 

u 

4 4 










01.500 153.976 

2781 

604. 6( 

731) 

1.3002 

28,897 

2494 







01,500 20.829 

1714 

300. 2C 

029) 

1.3376 

28.697 

1906 

1,965 

3903 

1.914 

0.80670 

25.205 

0.1110 

COMBUSTOR 0 

12 

5 5 










02. 060 133.061 

2763 

599, 1C 

726) 

1.3008 

26.697 

2487 



- 




02.060 23.019 

1810 

326.5C 

056) 

1.3335 

28.897 

2038 

1.812 

3693 

1.922 

0.87000 

25,205 

0,1121 

COMBUST'OR 0 

13 

6 3 










00,095 117.978 

2726 

588. OC 

715) 

U3019 

28.897 

2471 







00.095 23.773 

1853 

'338, 3C 

067) 

1.3318 

28.897 

2061 

1 o 71 5 

3534 

U926 

0.80786 

25 o 205 

0,1161 

COMBUSTOR 0 

14 

7 3 










00.310 116.770 

2720 

58o * 4 ( 

710) 

1 .3021 

26.897 

2469 







00.310 23,890 

1856 

339. 2C 

068) 

1,3317 

28.897 

2062 

1,706 

3517 

1.926 

0,80638 

25 o 205 

0,1163 

COMBUSTOR 0 

15 

8 3 










00.800 115.099 

2707 

582. 5( 

710) 

1.3025 

28.697 

2463 







00,800 23.928 

1854 

338, 6C 

068) 

1.3316 

28.897 

2061 

1,695 

3494 

1.926 

0,80308 

25.205 

0.1167 

COMBUSTOR 0 

16 

9 3 








00.810 115.085 

2707 

5822 ,5 C 

710) 

1.3025 

28.097 

2463 







00,810 23.928 

1854 

338.5C 

068) 

1.3318 

20.097 

2061 

1 .695 

3493 

1.926 

0.00309 

25.205 

0.1167 

COMBUSTOR 0 

17 

10 14 









06.250 86.915 

2579 

604. 9C 

700) 

1.3119 

24,617 

2614 







06.250 38,672 

2422 

452. 6C 

632) 

1,3275 

24,817 

2385 

1,157 

2760 

2,196 

0.60505 

25,546 

0,1238 

COMBUSTOR 0 

18 

11 2 










06.260 86,602 

2561 

604, 6C 

780) 

1.3118 

24.620 

2615 







06.260 38,965 

2126 

453 , 0 ( 

630) 

1.3273 

24,620 

2307 

1.155 

2756 

2,197 

0.00095 

25,546 

0.1239 


MOM TM Q I VAC PHI ETAC 

4661 9,660 164,9 

4691 l.o09 166.1 

4697 9,652 184,9 

ft 69 7 1,636 164.9 

3795 57.859 150*6 

3841 53,614 152.4 

364! 15.916 152.4 

3794 57.823 150.5 

3677 54.512 145.9 

3668 54,316 145.5 

3650 53.784 144.6 

3554 50.391 141.0 

3476 46.571 137.9* 

3467 46.262 137.5 

3452 45.776 137.0 

3462 45.772 137,0 

3425 34.553 134.1 0.f»4 0.04^ 

3425 34,460 134,1 

„ - 0.44 0*04 
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= 266.74 sec. 
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READING = nu7L BLOCK »,157 1 (cE a 2U6.738 r. A C M 6.0 PT s 7J2./99 TT = 29H.3 

RA’’JET PERFORMANCE 


ENGINE PERFORMANCE 


IHfcT 


CALCULATED THKU9 7 

, M(I 17 ?ti $ 

(LK) 

Mfr ASUttEt) thrust. ..I..O.n.O. M( A f A.6 

. a • • i 1847. 

(LBF) 

U&^SfcC/LBM) 

CLBFT.SEC/L0H) 

CALCULATED SPECIFIC IMPULSE* 

» • • « • 1 70b . 

MEASURED SPECIFIC IrtPUL5E 0 . flfl(lo ..* a 

..... 1777- 

CALCULATED thrust CQEFFICZENT«t**»» 

V V S V v • 1 i 

l)IM 0.7221 

MEASURED THRUST COEFF ICIENT , , 

8.7522 



SEGE(wE«ATlvE*COOLEG ENGINE PERFORMANCE 
CALCULATED 


STREAM THRUST,., 6523, 

NET THRUST.,,., 1836, 

SPECIFIC IMPULSE 1766, 

thrust coefficient.,, 0,7936 


(LBF) 

asFj 

ubfoseczlbm) 


ANGIE OF ATTACK 3,000 

MASS PLOn 0,9310 

ADDITIVE DRAG COEFFICIENT 0.005} 

LIMITING PRESSURE RECOVERY EFFICIENCY.,,, 0,1025 

DELTA PTE, 0.1167 

TOTAL PRESSURE RECOVERY ® SUPERSONIC,,.,, 0,2616 
TOTAL PRESSURE RECOVERY « SUBSONIC,.,,,,, O.tOOfl 
INLET PROCESS EFFICIENCY * SUPtRSCMC,,,, 0.8733 
INLEI PROCESS EFFICIENCY - SUBSONIC,., ... 0,9000 
KINETIC ENERGY EFFICIENCY • SUPERSONIC... 0.S972 
KINETIC ENERGY EFFICIENCY * SUBSONIC . 0,8618 
ENTHALPY AT PC • 8LPER50MC. 1,93 
ENTHALPY AT PO • SURSON IC 26,00 


MOMENTUM ANO FORCES' 


INLET FRICTION DRAG, 129,7 

INLET MOMENTUM CHANGE,, *868,5 

COPBUgTQR FRICTION pRAGj.oj,,,,,,,,,,,,,,, 295,9 

COMBUSTOR STRUT ORAQ, 7,26 
COMBUSTOR momentum CHANGE,,,,, ,,,,,,,,,,, 1908, 

NOZZLE PPXOTION DR A_Q , 96,77 

NOZZLE 8TRUT DRAG, ,,, ,, ,,,,,,,,,,,,, m ,, , 0,00 

NOZZLE MOMENTUM CHANGE.,, 1259, 

NOZZLE PRESSURE. INTEGRAL,. 1300, 

EXTERNAL FRICTION DRAG 67,18 

EXTERNAL PRESSURE INTEGRAL.,, *1021, 
TOTAL EXTERNAL. DRAG,.,, mum *>1069, 

TOTAL STRUT DRAG,.,, 7.26 

CAVITY FORCE >.1167, 

CALCULATED J.OAP CELL FORCE., . .. . ... . , , . » »98.2 J 

MEA8URED lOAO CELL FORCE , *907, 

FUEL VACUUM SPECIFIC IMPULSE “167,9, *139,6, 


(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

iLBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

UBP) 

(LBF) 

(LBF) 


COMBUSTOR 


FUELoAIR RATIO,,,, 0,0912 

EQUIVALENCE RATIO,,,,,..,..,,.,,., 1,333 

COMBUSTOR EFFICIENCY,.,, oa.,,.,,.,. 0,632 

TOTAL PRESSURE RATIO, «.o,,«oa,,ooo,o,a,,. 0,2101 

COMBUSTOR EFFECTIVENESS,,,,,,,,. 0,8159 

INJECTOR DISCHARGE COEFFICIENTS 0,7807, 0,7608, 


nozzle 

VACUUM STREAM THRUST COEFFICIENT » CS,.,. 0,9590 
NOZZLE COEFFICIENT • CT«, 0,87219 
PROCESS EFFICIENCY,,,. , a 0,9010 
KINETIC ENERGY EFFICIENCY.,.,,,,,,,,,,.,, 0,6979 


. STATIONS 

NOMINAL COWL LEADING EDGE . 
SPIKE TRAN8LAriON«o«j,,,, go 
INLET Thro AT, 0,0 ,0,0 0,. 0, 0,0. oo oo, 0,0,.,,, 
COWL LEADING EDGE,.,,,.,,,,,,,,,,,,,,,,,, 
NOZZLE 3MK0U0 TRAILING fcO.GE,, . , , , , tJJ , , . . , 

NOZZLE PLUG TRAILING EDGE,,,.,,,,, 

STRUT LEADING EDGE, 

STRUT TRAILING EDGE,, , , , 
COMBUSTOR EXIT,,,.., 


FUEL INJECT0R8 


54*004 

UN) 

injectors 

STATION 

VALVE 

0*3140 

C IN) 

14 

40.400 


40 o 40U 

UN)' 

10 

4 l o 30 0 


35,199 

UN) 

tc 

44 a JOO 


73*539 

UN) 


40.775 

D 

87*291 

UN) 

2C 

46.250 

E 

56.45b 

UN) 

3A 

54.065 


65.055 

UN) 

33 

56.250 


65.055 

(I*) 

4 

44.000 



(DEGREES) 

(PSD 

(BTU/LBM) 

(6TU/LBM) 





HtiDlNG c 0071 BLOCK = 157 TI/'E a 2UB.738 MACn o,0 p 1 





CO 
CO 
t— ‘ 


* 


4.0406 

04 

4.0416 

01 

4.1316 

01 

4.1376 

01 

4. 150E 

Ot 

4.2466 

01 

4.4096 

01 

4,4316 

01 

4,4606 

01 

4,46lt 

01 

4.6258 

01 

4,6266 

01 

4.731E 

01 

4.733E 

01 

4.8116 

01 

4,6776 

01 

4.87316 

01 

4.931E 

01 

3.0726 

01 

5.2826. 

01 

5.3326 

01 

5,4076 

01 

5,4836 J)1 

5,576* 

01 

bi626f 

01 

5.631& 

01 

5.645E 

01 

5.653E 

01 


ax 

s,7oae 

01 

5,776* 

01 

5.678E 

0L 

6aU79E 

o; 


01 

6»q66£ 

01. 

6,50SE- 

01 

6,509* 

01 

6.529 £ 

01 

6.695E 

01 

6,7626 

01 

6,639E 

01 

6.911E 

01 

6,97 2£ 

01 

7.067E 

01 

7.U0E 

01 

7,263* 

01 

7.278* 

.01 

7,353* 

01 

7,35«E 

01 

7.486* 

01 

7 • 77 l£ 

01 

6*J6ie 

01 

8,4<i 2 e 

01 

6.728* 

01 

6.7296 

01 


oor aq 

1,2976 02 
l,626fc«0i 
1.0386 01 
1 . 05 «£ 00 
2.Q32E 00 
1.5386 01 
2.5606 ol 
3.3066 00 
7,6086 00 
1,5036-01 
1.9386 01 
9,010E«*02 
7 o 8526 00 
t, 6096-01 
5.1006 00 
5,5986 00 
9, 5326-02 
4.056E 00 
1.3926 01 
3.0736 01 
0.9966 00 
7,2536 00 
7*2ifi£. 00 
8,6366 00 
2 . 660 £ 00 

а. S59E»01 
1.1216 00 

б. 4486-01 
2.24.06 00 
1.7846 00 
5.9466 00 
8.6316 00 
1,5276 01 
1.0296 01 
1,7996 01 
2.4816 00 
2.5566-01 
1.2996. .00 
1.1136 ol 
4.1716 00 
4,3886 00 
3,5266 00 
2,6296 00 
3,5396 00 
1,4576 00 
4,7906 00 
4,1596-01 
1,7496 00 
2.8886-03 
1,0396 00 
2 , 3*86 00 
2,4796 uO 
1.0566 oo 
4,5426-01 
0,000 


CD9/W3 

1,2976 02 

I. 2996 02 

J. 4«56 02 
1.455E 02 
1.476E 02 
1.6296 02 
1,8666 02 
1.9196 02 
1.9956 02 
1.9976 02 
2.1916 02 
2.1926 02 
2.270E 02 
2.2726 02 
2.3236 02 
2.3796 02 

-2.380E 02 
2,4266 02 
2.5676 02 
2.775E 02 
2.6236 02 
2.8956 02 
.2,9.666. 02 
3.0546 02 
3,0836 02 
3,0876. 02 
3.0966 02 

3.105E 02 
3.U7E 02 
3.14$6 02 
3.205E 02 
3,2916 02 
3.4446 02 
3,5466 02 
3,7266 02 
3.7SJE 02 
3.754E 02 
3.7676 02 
3.8786 02 
3.9206 02 
3.9646 02 
3.9996 02 

4,0256 02 
4, 06 IE 02 
4,0756 02 
4.123E 02 
4.1276 02. 
4,1456 02 
4,1456 02 
4. 1556 02 
4,1796 02 
4,2046 02 
4,2146 02 
4.2196. 02 
4.2196 02 


CF 

2,3856-03 
2.3866-03 
2.5V3E-03 
2.5126-03 
2,5286-03 
2,5736-03 
2.5206-03 
2, S0U-03 
2,5766-03 
2,4556-03 
3,4526-03 
2,8946-03 
2,9506-03 
2.9276-03 
2.8146=03 
3,3886-03 
2»9_15E»03 
2,8146-03 
2,7586=03 
2.7966-03 
2,9666-03 
2,9696-03 
2,9576*0-3 
2.933E-03 
2,9156-03 
3,0886*03 
2,9286=03 
3.285E-03 
3,079£b03 
3,0586=03 
2,9696=03 
2,7396-03 
2,4626-03 
2.959E-03 
3,1406903. 
3.2936-03 
3,3796-05 
3.3766=03 
3,2556-03 
3,2286-03 
3,1686-03 
3,1266-03 
3,0976-03 
3,0576-03 
3,0476=03 
3,0226-03 
3,0116-03 
2,9466=03 
2,9466=03 
2,9886-03 
3,0006-03 
2,9456-03 
2,8886-03 
2,9346-03 
2,9346*03 


HC 

4,4/5E-0c 

4,4/76-02 

4.7/86-02 

4.8U46-02 

4.8«7E-Q2 

4,9146-02 

4,6216-02 

4,5/96-02 

6,1106=02 

4.4/66-02 

5,7316-02 

7.045E-02 

6.442E-02 

6,4926-02 

6.9526-02 

5.972E-02 

7,0311-02. 

6,9806-02 

5»9y66-02 

5, 0O9E-02 

4,6246=02 

4,3066-02 

5.9896=02 

3,7/56-02 

3,4156=02 

2.8136-02 

2.92S6-02 

3,0076-02 

3,1376-02 

5.0176-02 

2,5366=02 

1,8766=02 

3.4366=02 

3.404E-02 

3 o4U6£h02 

3.1676-02 

3.2236-03 

3.2096=02 

2,3766=02 

2,1336=02 

1,6406=02 

1.3426=02 

1 .1536-02 

9.3106=03 

8.7696-03 

7.6636-03 

7.2576.03 

5,1396-05 

5,1276-03 

6.7596-03 

8 . 2u 16-03 

6,4136-03 

4,9466=03 

6.437E-03 

6,9416-03 


742,749 T1 a 2917,3 
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fcfcAClNG 

8 

0071 l n C K 

= 157 

TI-'F 

= 2«a g 

73ft 

MACh i 

b,0 

Pt s 7 1 

!i2.' 

749 tt 1 

1 2917,3 







PAGE S 

XA8$ 


P»1B 


P«08 


PDA 


QOk 


U*I8 


n*oa 


CA»AU 

PpI*/PSO 

PMtVPIO 

P-»OB/'P80 

P"0B/P70 

b.SOSE 

01 

2,0972 

01 

2,661E 

01 

1,062b 

03 

»fSi 7^6E 

03 

-2i56?e 

05 

®5el39F. 

03 

«,J37t 

03 

5, 426b 

01 

2,757t*02 

5 $ r*JF 

01 

2,775tt»02 

6.509E 

01 

2.0«7E 

01 

2 , 06fcE 

01 

1,062b 

03 

*5t/52E 

03 

°2,590£ 

03 

‘-3,1«2£ 

0 3 

4,342E 

03 

S.426E 

01 

2,7S7£»U2 

5,«7ae 

01 

2,782£®02 

6.5Z9E 

01 

1,9506 

01 

2.0926 

01 

1.062E 

03 

*5 f 7t>5£ 

03 

*2,605£ 

03 

”3,15ft£ 

03 

4 0 368£ 

03 

5,U6£ 

01 

2 ,626fc*02 

5,546* 

01 

2,ai7£®02 

6,6956 

01 

t , 1 9 2 fc, 

01 

9 « 1 1 0 E 

00 

1,231k 

03 

«.5,9/6E 

03 

«2,709E 

03 

»3,266E 

03 

«t,503E 

03 

3 , 027E 

01 

1.5306*02 

2,«UE 

01 

i o227£»02 

6.T63E 

01 

e,168£ 

00 

fi,<JlOE 

00 

1.A2U 

03 

®6.0<J4£ 

03 

-2,?aoe 

03 

*3 9 30<JE 

03 

<i,665£ 

03 

2,165k 

01 

1 » 1 00t**U2 

2»3ME 

01 

1,200£p02 

6.8J9E 

01 

9,aj06 

00 

6.669E 

09 

U616E 

03 

*6, 1 l£E 

03 

o2,76ftE 
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22.026 

22**44 

2662 

2559 

0,737 

t *8 7 

2,309 

0,81152 

25. /38 

22,023 

22.025 

2661 

2558 

0,736 

16*3 

2.304 

0,81 102 

25.73d 


^ f : /] <T~ ^r,t i 


A/AC 

r» 

(? 

I V AC Phi 

6TAC 

0 . 93)4 

4665 

9.609 

ie*>, 0 


0 , 93)4 

6696 

1 .fall 

186.1 


0.9314 

0 7 o 0 

9,059 

185,0 


0.9314 

4700 

1*637 

185,0 


0i!U4 

3796 

57.746 

150.5 


0.1225 

3843 

53.734 

15?, 0 


0 1 1 225 

3843 

16.021 

15?, 0 


0,1114 

3795 

57.710 

150.S 


0 .! 112 

3660 

54,412 

105.9 


0.1110 

3670 

54,217 

103.5 


o.ino 

3653 

53.700 

100.8 


0.1121 

3569 

51.336 

102 . 3 


0.1161 

3603 

50.406 

102,-9 


0.1163 

3603 

50.396 

102,9 


0.116/ 

3602 

50.344 

102,8 


0,1167 

3602 

50.364 

102.8 


", U 38 

3603 

23.602 

10 g,0 0,87 

0,02 

0.1239 

3604 

23,757 

100,0 0.67 

0,02 



Reading 71 
t = 248.74 sec. 
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READING ~ 0071 BLOCK = 111 TIKE = 207,338 ►'ACH fc.,0 PT = 74»,749 TT s 2909.8 
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Ramjct performance 


engine performance 


inlet 


CALCULATED THRUST*...**. ft*-. 


(L8F) 

(LBF) 

(LBF-SfC/LBM) 

<LBF-SeC/LBM> 

MEASURED THRUST 

..... 1 . 

CALCULATED SPECIFIC IMPULSE.. 

• * * . • 1592. 

MEASURED SPECIFIC IMPULSE,.... 

..... 1617 . 

calculated thrust coefficient. 

m # 4 * # 0 a 5306 

MEASUREO THRUST COEFFICIENT 

f • t f w • w v 

• * • * • 0 * 5389 



l 


REGENERATIVE-COOLED engine performance 


calculated 


STREAM THRUST... ...... , 


( LRF) 

NET THRUST... * 


( 1 RF ) 

SPECIFIC IMPULSE...... 


(1 np^SrC/l RM) 

THRUST COEFFICIENT. * *» . ...... 



momentum 

AND FORCES 


INLET FRICTION DRAG. ......... 


(LBF) 

(t BP) 

INLET MOMENTUM CHANGE. •..*** * 


COMBUSTOR FRICTION DRAG*#.##. 


(LBF) 

(1 QPl 

COMBUSTOR STRUT DRAG.. . 1 *** 1 * 


COMBUSTOR MOMENTUM CHANGE...* 

998 . 

(LBF ) 

NOZZLE FRICTION DRAG. . • * * • . . * 

42 ) 56 

( LAP) 

N022L& STRUT DRAG.* 

..a.......* .U ft fid 

% uor / 

nozzle momentum change.*..... 

........... 1X85. 

/[ RF) 

NOZZLE PRESSURE INTEGRAl • 

.a. A. *....* 1 2 28. 

I Lur / 

( LBF) 

EXTERNAL FRICTION DRAG....... 

6? <51 

(LBF) 
(LBFJ 
( LBF ) 

(I PC) 

EXTERNAL PRESSURE INTEGRAL., , 

A . * * . . J . * . m W 1 If r ' 1 ▲ 

TOTAL EXTERNAL DRAG. 

-l09i . 

TOTAL STRUT DRAG* .**.•.*...*« 

♦ **3 ♦ 78 

CAVITY FORCE... 

• **1 328 * 

1 LDr t 
(1 QCt 

calculated load cell force.;. 

-1117. 

1 AwPr r 

(LBF) 

/i nsM 

MEASUREO LOAD CELL FORCE,..,. 


FUEL VACUUM SPECIFIC IMPULSE 

0.0, 0.0, -161.2, -120.5, 


ANGLE OF ATTACK 3.000 (DEGREES) 

MASS FLOW RATIO.. 0.9317 

ADDITIVE DRAG COEFFICIENT 0.0053 

LIMITING PRESSURE RECOVERY EFFICIENCY..,. 0.1426 

DELTA PT2 0.1175 (PSD 

TOTAL PRESSURE RECOVERY - SUPERSONIC 0.2584 

TOTAL PRESSURE RECOVERY - SUBSONIC 0.1449 

INLET PROCESS EFFICIENCY - SUPERSONIC.... 0.8707 

INLET PROCESS EFFICIENCY - SUBSONIC, 0.8989 

KINETIC ENERGY EFFICIENCY - SUPERSONIC... 0.9035 

KINETIC ENERGY EFFICIENCY - SUBSONIC C.S68S 

ENTHALPY AT PO - SUPERSONIC 3.01 (RTU/LBM) 

ENTHALPY AT PO * SUBSONIC 26.74 (BTU/'lBM) 


COMBUSTOR 

FUEL-AIR RATIO 0.0324 

EQUIVALENCE RATIO... 1.048 

COMBUSTOR EFFICIENCY 0.641 

TOTAL PRESSURE RATIO... 0.1947 

COMBUSTOR EFFECTIVENESS 0.6947 


INJECTOR DISCHARGE COEFFICIENTS 0.7386. 0.6834. D.7913. 0.6928 

N022LE 

VACUUM STREAM THRUST COEFFICIENT - CS.... 0.9631 


N022LE COEFFICIENT - CT 0.8871 

PROCESS EFFICIENCY 0.9359 

KINETIC ENERGY EFFICIENCY 0.9186 


STATIONS 


NOMINAL COWL LEADING EDGE 34,884 (IN) 

SPIKE TRANSLATION,,,,.,,.,.,,.,,,,,,,,,,, 0.316S (IN) 

inlet throat ; ;; ; 40.400 un) 

COWL LEADING EDGE 35.201 (IN) 

N022LE SHROUD.f RAILING EOGE,..., '73,541' (IN) 

N022LE PLUG TRAILING EDGE 87,293 (IN) 

STRUT LEADING EDGE. 1 56.457 UN> 

STRUT TRAILING EOGE 65.057 (IN) 

COMBUSTOR EXIT. , . 65. 057 (IN) 


INJECTORS 

FUEL INJECTORS 
STATION 

valve 

1A 

40.400 

a 

IB 

41,302 

B 

1C 

44,300 


2A 

48,777 

D 

2C 

46.250 

E 

3A 

54.067 


3B 

56,252 


4 

44.802 




READING s 0071 BLOCK = 111 TIME = 207.336 MACH. 6.0 PT = 742,749 TT S 2909,6 
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X 


DDRAG 


CDRAG 


CF 

HC 


4.040E 

01 

1.261E 

02 

1.281E 

02 

2.360F-03 

4.48SE-02 


4 ♦ 041E 

01 

1.756E-01 

1 «283E 

02 

2.666E-03 

3. 409 0 02 


4.130E 

01 

1.672E 

01 

1 *45QE 

02 

2.778E-03 

4.030002 


4 * 131E 

01 

1.754£»0l 

1.452E 

02 

2,563e**03 

4.293E-02 


4,13aE 

01 

1, 107E 

00 

1 *463E 

02 

2.535E-03 

4.370E-02 


4 ♦ 150E 

01 

2.070E 

00 

1.484E 

02 

2.547E-03 

4 ,648 002 


4*246E 

01 

1.543E 

ot 

1*638E 

02 

2.602E-03 

5 ,462002 


4.410E 

01 

2.222E 

01 

1.860E 

02 

2.751E-03 

7.329E-02 


4.431E 

01 

2.531E 

00 

1.885E 

02 

3.023E-03 

6,6l^E-02 


4»480E 

01 

5.Q61E 

00 

i»944E 

02 

3.035E-03 

6.598E-02 


4 « 481E 

01 

1.386E-01 

1.946E 

02 

3.035E-03 

6.59BE-02 


4*625E 

01 

I.736E 

01 

2*1 19E 

02 

3.374E-03 

5.88LE-02 


4 ♦ 626E 

01 

1.167E-01 

2* 120E 

02 

2.903E-03 

6.996E-02 


4.731E 

01 

1.094E 

01 

2»230E 

02 

2.8S0E-03 

6.865E-02 


4.734E 

01 

2*803E-0l 

2*233E 

02 

2.946£~03 

6.621E-02 


4. SUE 

01 

7.928E 

00 

2*312E 

02 

2.902E-03 

6.482E-02 


4*878E 

01 

7.409E 

00 

2* 3Q6E 

02 

3.235E-03 

5.3B3E-02 


4.879E 

01 

1.147E-01 

2.387E 

02 

2.841E-03 

6.169002 


4.932E 

01 

5.648E 

00 

2*444E 

02 

2.777E-03 

5.852E-02 


5* 073E 

01 

1.432E 

01 

2*587E 

02 

2.716E-03 

5.197E-02 


5* 263E 

01 

1.9446 

01 

2*781E 

02 

2.739E-03 

4.441E-02 


5«333E 

01 

4.465E 

00 

2.826E 

02 

2.904E-03 

4.060E-02 


5*4Q8E 

01 

6.750E 

00 

2tB93E 

02 

2.897E-03 

3.785E-02 


5.484E 

01 

6.720E 

00 

2*961E 

02 

2.883E-03 

3.504E-02 


5.576E 

01 

7.924E 

00 

3.040E 

02 

2.857E-03 

3.314E-02 


5 *626E 

01 

2.632E 

00 

3* 066E 

02 

2.637E-03 

3.000E-02 


5*632E 

01 

3#893E~G 1 

3# 07QE 

02 

3.002E-03 

2.459E-02 

rw 

w, 

S«6^6E 

01 

1.020E 

00 

3« 080E 

02 

2.C44E-03 

2.561E-02 


5.654E 

01 

5.919E-01 

3.086E 

02 

3.232E-03 

2.602E-02 

§s 

5«662£ 

01 

2.063E 

00 

3 « 107E 

02 

2.995E-03 

2.753E-02 

r& l£ 

5*704E 

01 

1.624E 

00 

3* 123E 

02 

2.974E-03 

2 ,674002 


5*777E 

01 

5.330E 

00 

3* 176E 

02 

2.905E-03 

2.375E-02 

S Kw 

5«879E 

01 

7.833E 

00 

3*255E 

02 

2.756E-03 

1,6376-02 

P ^ 

6*080E 

01 

1.421E 

01 

3.397E 

02 

2.373E-03 

2.810E-02 

C , 

6 *222£ 

01 

9.582E 

00 

3*493E 

02 

2.783E-03 

2.857E-02 

£~* W 

Kt hw 

6*468£ 

01 

1.642E 

01 

3»657E 

02 

3.012E-03 

3.163E-02 


6.506E 

01 

2.208E 

00 

3»679E 

02 

3.268E-03 

2.802E-O2 

^ fe' 

6*51QE 

01 

2.276E-01 

3*681E 

02 

3.3G1E-03 

2.913E-02 

6*530E 

01 

1.157E 

00 

3»693E 

02 

3.357E-03 

2.90SE-02 


6 f 696E 

01 

1.OO0E 

01 

3.794E 

02 

3.204E-03 

2.184E-02 


6*763E 

01 

3.8S0E 

00 

3* B32£ 

02 

3.1?3E-03 

1.985E-02 


6.840E 

01 

4.082E 

00 

3.873E 

02 

3.10SE-03 

1.S29E-02 


6 *912E 

01 

3.298E 

00 

3f 906E 

02 

3.058E-03 

1.253E-02 


6.973E 

01 

2.463E 

00 

3»931E 

02 

3.027E-G3 

1.074E-02 


7*068E 

01 

3.283E 

00 

3.963E 

02 

2.976E-03 

8.280E-03 


7*nie 

01 

X.308E 

00 

3*976E 

02 

2.961E-03 

7.630E-03 


7*264E 

01 

4.243E 

00 

4 »019E 

02 

2.953E-03 

6.570E-03 


7.279E 

01 

3.663E-01 

4*023E 

02 

2.922E-G3 

6.234E-03 


7»354E 

01 

1.533E 

00 

4.038E 

02 

2.850E-03 

4.364E-03 


7 « 354E 

01 

2.515E-03 

4.038E 

02 

2.849E-03 

4.353E-03 


7 *48?E 

01 

8.785E-01 

4*047E 

02 

2.882E-G3 

5.352E-03 


7.772E 

01 

2.099E 

00 

4 *068E 

02 

2.937E-03 

7.661E-03 


8* 162E 

01 

2.289E 

00 

4#091E 

02 

2.861E-03 

5.6S2E-03 

CO 

8 *443E 

01 

9.737E- 

-01 

4 * 100E 

02 

2.812E-03 

4.689E-03 

CD 

8.729E 

01 

4.223E-01 

4* 1G4E 

02 

2.856E-03 

6.270E-03 

w 

0*729E 

01 

0,000 


4.104E 

02 

2.8S6E-03 

6.273E-03 



382 


READING = 0071 BLOCK S 111 TIME = 207.338 MACH (,.0 PT = 74? 


XABS 

6.468E 01 

P-IB 

1.844E 

01 

P-00 

1*844E 

01 

6.S06E 01 

2.002E 

01 

1,932E 

01 

6.S10E 01 

2.002E 

01 

1.941E 

01 

6.530E 01 

1.906E 

01 

lt987E 

01 

6.696E 01 

1.109E 

01 

a*7icfe 

00 

’ 6.763E 01 

7.898E 

00 

8*887E 

Op 

' 6.840E 01 

4.230E 

00 

6,a40E 

00 

6.912E 01 

3»315E 

00 

4.925E 

00 

6.973E 01 

2.540E 

00 

4* 069E 

00 

7.068E 01 

1.865E 

oo 

2.735E 

00 

7.111E 01 

1.560E 

00 

2 » 555E 

00 

7.264E 01 

1.460E 

00 

U915E 

00 

7.279E 01 

1.450E 

00 

1*692E 

00 

7.354E 01 

1.392E 

00 

5.750E-01 

7.354E 01 

1.392E 

00 

5.690E-01 

7.487E O'l 

1.290E 

00 

0.000 


7,'772E 01 

2.100E 

00 

0*000 


8.1S2E 01 

1.420E 

00 

0*060 


8.443C 01 

1.110E 

00 

0*000 


8.729E 01 

1.640E 

00 

0*000 


8.729E 01 

1.641E 

00 

0*000 



PDA QOX O-IB 

5.70O£ 02 -S.496E 03 -2.749E n3 
5.700E 02 -5.543E 03 -2.765E o3 
5.700E 02 -S,54ae 03 -2.767E 03 
5.700E ,02 -5.S72E 03 w2,776E 03 
7.325E 02 -5.754E O 3 -2.836E f)3 
9.176E 02 -3.818'E 03 -2.855E n3 
1.108E 03 -5.891E 03 -2.873E 03 
1.230E 03 -S.960E 03 -2.886E n3 
1.310E 03 -6.017E 03 - l 2,895E n3 
1.397E 03 -6.095E 03 *j2.906E 03 
1.427E 03 -6.12SE 03 -2.910E f|3 
1.515E 03 -6.202E 03 -2.921E o3 
1.522E 03 “6.207E 03 -2.922E rt3 
1.564E 03 “6.239E 03 -2.927E 03 
1.565E 03 -6.239E 03 -2.927E 03 
1.S93C 03 -6.301E 03 -2.935E 0 3 
1.661E 03 -6.315E 0 3 <t^.949E (*3 
1.736E 03 -6.329E 03 -2.964E o3 
1.764E 03 -6.342E 03 -2.976E 03 
1.798E 03 “6.363E 03 >*&.997£ fl3 
1.790E 03 “6.363E 03 -2.997E n3’ 


TT = 2909.8 


PAGE 5 


Q— OR 


CAWALL 

P-IB/PSO 

RsIB/PTO 

P-08/PSO 

P-OB/PTO 

-2.747E 

03 

4.289E 

03 

4.Q99E 

01 

2.483E-02 

4.899E 

01 

2.483E-02 

-2.777E 

03 

4.337E 

03 

5.320E 

01 

2.696E-02 

5.132E 

0 L 

2.601E-02 

- 2 ,? 8 iE 

03 

4 *34261 

03 

5,320E 

01 

2.696E-C2 

5.157E 

01 

2.813E-02 

-2.797E 

03 

4 ♦36QE 

03 

5*065E 

01 

2.567E-02 

5 »280£ 

01 

2 . 676 E -02 

-2.918E 

03 

4.583E 

03 

2.946E 

01 

1.493E-02 

,2.314E 

01 

1.173E-02 

-2,963E 

03 

4.665E 

03 

2*098E 

01 

1.063E-Q2 

2.361E 

01 

1 .'197E-02 

-3,Qi8E 

03 

4.760E 

03 

1.124E 

01 

5.695E-03 

1.S17E 

01 

9.209E-03 

-3 f 074E 

03 

4 ,848E 

03 

8*807E 

00 

4.463E-03 

1.308E 

01 

6.631E-03 

-3.122E 

03 

4,922 E 

03 

6*748E 

00 

3.420E-Q3 

l.oeiE 

Ol 

5.478E-0.3 

-3tl89E 

03 

5,036£ 

03 

4 *956E 

00 

2.511E-Q3 

7.266E 

00 

3'.>a'2E*<l3 

-3,2I5E 

03 

5*088E 

03 

4*144E 

00 

2.100E-03 

6.780E 

00 

3.440E-03 

~3«2aiE 

03 

5,273E 

03 

3.070E 

oo 

1«965E”Q3 

5.O80E 

00 

2.S78E-03 

-3,285E 

03 

5 ,290E 

03 

3.B52E 

00 

1.952E-03 

4.494E 

00 

2.27SE-03 

-3,312E 

03 

5.374E 

03 

3,699E 

00 

1.875E-03 

1.528E 

00 

7.742E-04 

-3.312E 

03 

S.375E 

03 

3.698E 

00 

1.874E-03 

1.512E 

00 

7.661E-04 

-3*366E 

03 

5«426E 

03 

3.427E 

00 

1.73?E<-03 

0.000 


0.000 

-3*366E 

03 

5.525E 

03 

5.579E 

00 

2.827E-03 

0.000 


0.000 

-3.366E 

03 

S,630E 

03 

3.773E 

00 

1.912E-03 

0.000 


0.000 

-3*366£ 

03 

6.6S4E 

03 

2*949E 

CO 

1.494E-03 

0.000 


0.000 

-3 * 366E 

03 

5,707E 

03 

4.357E 

00 

2.208E-03 

0.000 


0.000 

-3,366E 

03 

5.707E 

03 

4.360E 

00 

2.210E-03 

0.000 


0.000 
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READING = 0071 BLOCK = III TIME = 207.333 MACH fe.O PT = 74?. 749 TT = 2909. S 


XA8S 


P-IB 


P-OB 

PDA 

6.981E* 

-01 

1.040E 

00 

o#ooo 

-4.420E" 

1.836E 

01 

1.040E 

00 

0*000 

-3.463E 

3 • 070E 

01 

2.890E 

00 

0*000 

-1.939E 

3«508E 

01 

3.899E 

00 

0*000 

-4.139E 

3 *519E 

01 

4.222E 

00 

5*561E 

00 -4.787E 

3 « 520E 

01 

4.239E 

00 

5*532E 

00 -4.788E 

3 « 555E 

01 

5.220E 

00 

3*864E 

00 -4.918E 

3 *587E 

01 

5.031E 

00 

2*350E 

00 -5.131E 

3.606E 

01 

4.915E 

00 

3.468E 

00 -5.264E 

3.648E 

01 

4.239E 

00 

^•899E 

00 -5.45BE 

3 ,701E 

01 

5.270E 

00 

8*966E 

00 -5.685E 

3.733E 

01 

4.936E 

00 

1 *08QE 

01 -5.804E 

3* 0O3E 

01 

4.200E 

00 

1*447E 

01 -5.944E 

3*835E 

01 

8.005E 

00 

1.612E 

01 -S.994E 

3*875E 

01 

1.285E 

01 

1»750E 

01 -6.203E 

3.882E 

01 

1.365E 

01 

1 »782E 

01 "-6.243E 

3*9G1E 

01 

1.597E 

01 

1.765E 

01 “6.355E 

3*933E til 

1.877E 

01 

1*735E 

01 -6.565E 

3.950E 

01 

2.030E 

01 

1 * 313E 

01 -6.701E 

3.982E 

01 

1.817E 

Oi 

5 1 400E 

00 -6.982E 

4.000E 

01 

1.694E 

01 

5* 169E 

00 -7.153E 

4.040E 

01 

2.078E 

01 

4*664E 

00 -7.533E 

4.041E 

01 

2.086E 

01 

4.661E 

00 -7.542E 

4.130E 

01 

2.945E 

01 

3*526E 

00 -8.632E 

4.131E 

01 

2.954E 

01 

3*513E 

00 ■"8.646E 

4.138E 

01 

3.017E 

01 

3.431E 

00 **8,736E 

4.150E 

01 

3U35E 

01 

5.712E 

00 -8.903E 

4.246E 

01 

2.659E 

01 

2*348E 

01 -9.S01E 

4.410E 

01 

5.048E 

01 

5#379E 

01 -9.111E 

4.431E 

01 

5.360E 

01 

5*343E 

01 -9.081E 

4.480E 

01 

6.075E 

Oi 

5.260E 

01 -9.089E 

4.481E 

01 

6.071E 

01 

5*258E 

01 -9.097E 

4.625E 

01 

5.559E 

01 

5*0 14E 

01 -0.487E 

4.626E 

01 

5.S56E 

01 

S*012E 

01 -8.480E 

4.731E 

01 

5.182E 

01 

4*035E 

01 -7.442E 

4.734E 

01 

5.185E 

01 

4* 830E 

01 -7.421E 

4.8UE 

01 

5.2S5E 

01 

4* 169E 

01 -6.433E 

4.878E 

01 

3.599E 

01 

3.599E 

01 -5.243E 

4.879E 

01 

3.591E 

oi 

3#591E 

01 -5.224E 

4.932E 

01 

3.138E 

01 

3-138E 

01 -4.294E 

5.073E 

01 

2.557E 

01 

2*557 , E 

01 -2.189E 

5.283E 

01 

2.1UE 

01 

2* IliE 

01 3.807E 

5.333E 

01 

2.022E 

01 

2*022E 

01 9.180E 

5.408E 

01 

1.819E 

01 

1.619E 

01 1.661E 

5.484E 

01 

1.612E 

01 

1.612E 

01 2.326E 

5.576E 

01 

1.483E 

01 

1.403E 

01 3.043E 

5.626E 

01 

1.413E 

01 

1.413E 

01 4.707E 

5.632E 

01 

7.912E 

00 

1*405E 

01 4.747E 

5.646E 

01 

7.912E 

00 

1 *385E 

01 4.838E 

S.654E 

01 

1.374E 

Oi 

1*374E 

01 4.893E 

5.682E 

01 

1.335E 

01 

1 • 335E 

01 5.070E 

5.704E 

01 

1.256E 

01 

1 «256E 

01 5.196E 

5.777E 

01 

1.005E 

01 

1*005E 

01 5.503E 

5.879E 

01 

5.437E 

00 

5.437E 

00 5.682E 

6.080E 

01 

1.017E 

01 

1# 017E 

01 D.700E 

6.222E 

01 

1.271E 

01 

1*271E 

01 5.700E 


QOX q-IB Q-OR 

01 0.000 0.000 0.000 

01 0.000 0.000 0.000 

02 0,000 0.000 0.000 

02 0,000 0.000 0.000 

02 0.000 0,000 0.000 

02 0,000 0.000 0.000 

02 0.000 0.000 0.000 

02 -3.935C 02 -3.935E n2 0.000 

02 -3.979E 02 -3.979E f)2 0.000 

02 -4.076E 02 -4.076E (12 0.000 

02 -4.445E 02 -4.204E 02 -2.408E 01 

02 -4.606E 02 n 4.284E n2 ~3.220E 01 

02 -4.969E 02 -4.471E (12 -4.976E 01 

02 -5.142E 02 -4.567E (12 -5.759E 01 

02 -5.309E 02 -4.714E fi2 -6.748E 01 

02 -5.432E 02 -4.741E 02 -6.911E 01 

02 -5.563E 02 -4.825E (12 -7.381E 01 

02 -5.794E 02 -4.980E 02 -8.148E 01 

02 -5.929E 02 -5.G73E (12 -0.562E 01 

02 -6.193E 02 -5.262E ()2 *9.309E 01 

02 “6.355E 02 -S.382E <12 -9.732E 01 

02 -6.733E 02 -S.662E o2 -1.071E 02 

02 -6.743E 02 -S.669E <l2 -1.074E 02 

02 -7.903E 02 -6.361E o2 -1.S43E 02 

02 -7.919E 02 -6.369E 02 -1.550E 02 

02 -8.026E 02 -6.423E n2 -1.603E 02 

02 -Q.236E 02 -6.523E 02 -1.7O0E 02 

02 -1.021E 03 ^7.447E 02 "2.760E 02 

02 “1.447E 03 -9.524E 02 -4.951E 02 

02 -1.510E 03 -9.845E 02 -5.252E 02 

02 -1.664E 03 -1.063E ft3 -6.017E 02 

02 -1.668E 03 -1.064E 03 -6.Q37E 02 

02 -2.160E 03 -1.293E o3 t0.669E 02 

02 -2.164E 03 -1.295E n3 -B.689E 02 

02 -2.530E 03 -1.451E 03 -1.078E 03 

02 -2.539E 03 -1.455E (>3 -1.084E 03 

02 -2.796E 03 -1.5b5E o3 -1.231E 03 

02 -3.002E 03 -1.6S5E o3 -1.347E 03 

02 -3.00SE 03 -1.657E «3 -1.348E 03 

02 -3.159E 03 -1.726E o3 -1.433E 03 

02 -3.528E 03 -1.900E fl3 -1.629E 03 

01 -3.907E 03 -2.127E rt3 -1.8G0E 03 

01 -4.083E 03 -2.175E <l3 -1.907E 03 

02 -4.222E 03 -2.244E o3 -H.978E 03 

02 -4.355E 03 -2.310E fl3 -2.045E 03 

02 “4.506E 03 -2.383E n3 -2.123E 03 

02 -4.S31C 03 -2.417E ()3 -2.164E 03 

02 -4.588E 03 -2.421E n3 -2.168E 03 

02 -4.608E 03 -2.429E n3 -2.179E 03 

02 -4.619E 03 -2.433E (i3 -2.185E 03 

02 -4.656E 03 -2.449E 03 -2.207E 03 

02 -4.688E 03 -2.462E n3 -2.225E 03 

02 -4.779E 03 .2.498E n3 -2.281E 03 

02 -4; > 889E 03 -2.543E n3 -2.346E 03 

02 -9.081E 03 -2.610E 03 -2.471E 03 

02 -S.222E 03 -2.654E n3 -2.568E 03 


CAWALL 

P-IB/PSO 

P-IB/PTO 

P-OB/PSO 

2.470E-02 

2.763E 

00 

1.400E-03 

0.000 


1.634E 

02 

2»763E 

00 

1.40QE-03 

0.000 


5.053E 

02 

7.678E 

00 

3.891E-03 

0.000 


6.804E 

02 

1.036E 

01 

5.250E-03 

0,000 


6.855E 

02 

1 • 122E 

01 

5«684E*»o3 

1.477E 

01 

6.8S8E 

02 

1.126E 

01 

5.707E-03 

1.470E 

01 

7.208E 

02 

1.387E 

01 

7.028E-03 

1.027E 

01 

7.530E 

02 

1.336E 

01 

6.773E-03 

6.243E 

00 

7.727E 

02 

1.306E 

01 

6.617E-03 

9.214E 

00 

8.164E 

02 

1 » 126E 

01 

5.707E-03 

1.567E 

01 

8.722E 

02 

1.400E 

01 

7.095E-03 

2.362E 

01 

9.064E 

02 

1.312E 

01 

6.648E-03 

2.869E 

01 

9.632E 

02 

1 • 116E 

01 

5.655E-03 

3.844E 

01 

1.019E 

03 

2.127E 

01 

1.078E-02 

4.284E 

01 

1.064E 

03 

3.413E 

01 

1.730E-02 

4.671E 

01 

1 . 072E 

03 

3.626E 

01 

1.838E-02 

4.736E 

01 

1.094E 

03 

4.243E 

01 

2.150E-02 

4.688E 

01 

1.130E 

03 

4.987E 

01 

2.527E-02 

4.609E 

01 

1.150E 

03 

5.393E 

01 

2.733E-02 

3.487E 

01 

1.187E 

03 

4 *827E 

01 

2.446E-02 

1.435E 

01 

1.209E 

03 

4 # 500E 

01 

2.280E-02 

1.373E 

01 

1.256E 

03 

5.521E 

01 

2.79BE-02 

1.239E 

01 

1.257E 

03 

5.546E 

01 

2.811E-02 

1.236E 

01 

1.362E 

03 

7*823E 

01 

3.964E-02 

9.367E 

00 

1.363E 

03 

7*840E 

01 

3.977E-02 

9.334E 

00 

1.371E 

03 

0 * 014E 

oi 

4 ,06lE~02 

9.U6E 

00 

1.386E 

03 

8.329E 

01 

4.221E-02 

1.517E 

01 

1.501E 

03 

7.063E 

01 

3.580E-02 

6.239E 

01 

1.699E 

03 

1 »341E 

02 

6.797E-02 

1.429E 

02 

1.725E 

03 

1.424E 

02 

7.2I6E-02 

1.419E 

02 

1.784E 

03 

1.614E 

02 

8.179E-02 

1 • 397E 

02 

1.786E 

03 

1.613E 

02 

0.173E-O2 

1.397E 

02 

1.96JE 

03 

1 *477E 

02 

7.485E-02 

1.332E 

02 

1.964E 

03 

1 *476E 

02 

7.480E-02 

1.332E 

02 

2.094E 

03 

1.377E 

02 

6.977E-02 

1.284E 

02 

2.097E 

03 

1*377E 

02 

6.981E-02 

1.283E 

02 

2.194E 

03 

1.396E 

02 

7.075E-02 

1.1 08E 

02 

2.277E 

03 

9.562E 

01 

4.846E-02 

9.562E 

01 

2.278E 

03 

9.540E 

01 

4.835E-02 

9.S40E 

01 

2.345E 

03 

8*336E 

01 

4.225E-02 

8.336E 

01 

2.522E 

03 

6.793E 

01 

3.442E-02 

6.793E 

01 

2.789E 

03 

S#609E 

01 

2.842E-02 

5.609E 

01 

2.852E 

03 

5.373E 

01 

2.723E-02 

5.373E 

01 

2.948E 

03 

4.832E 

01 

2.449E-02 

4.832E 

01 

3.046E 

03 

4*284E 

01 

2.17IE-02 

4.284E 

01 

3.164E 

03 

3,940E 

01 

1.997E-02 

3.940E 

01 

3.209E 

03 

3*753E 

01 

1.902E-02 

3.753E 

01 

3.216E 

03 

2 *102E 

01 

1.065E-02 

3.733E 

01 

3.234E 

03 

2 • 102E 

01 

1.065E-02 

3.681E 

01 

3.245E 

03 

3*651E 

01 

I.850E-02 

3.651E 

01 

3.280E 

03 

3.547E 

01 

1.797e*02 

3.547E 

01 

3.309E 

03 

3*338E 

01 

1.692E-02 

3.338E 

01 

3.402E 

03 

2*670E 

01 

1.3^3E-02 

2.670E 

01 

3.532E 

03 

1 *445E 

01 

7.321E-03 

1.44SE 

01 

3.790E 

03 

2.703E 

01 

1.370E-02 

2.703E 

01 

3.972E 

03 

3 *376E 

01 

1.7HE-02 

3.376E 

01 


PAGE 4 

P-08/PT0 
0.000 
0.000 
0.000 
0.000 
7.487E-03 
7.449E-03 
5.202E-03 
3.164E-03 
4.669E-03 
7.942E-03 
1.207E-02 
1.454E-02 
1.948E-02 
2.171E-02 
2.367E-02 
2.400E-02 
2.376E-02 
2.336E-02 
1.767E-02 
7.270E-03 
6.959E-03 
6.279E-Q3 
6.262E-03 
4.747E-03 
4.730E«03 
4.620E-03 
7.690E-03 
3.16'2E-0'2 
7.242E-02 
7.193E-02 
7.081E-02 
7.079E-02 
6.751E-02 
6.748E-02 
6.S09E-02 
6.S03E-02 
5.613E-02 
4.846E-02 
4.635E-02 
4.225E-02 
3.442E-02 
2.842E-02 
2.723E-02 
2 .449E-02 
2.171E-02 
1.997E-02 
1.902E-02 
1.892E-02 
1.865E-02 
1.850E-02 
1.797E-02 
1.692E-02 
1.353E-02 
7.321E-03 
1.370E-02 
1.711E-02 
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REAOINS = 0071 bLOC* 


HI TIME * 207.338 MACH h.O PT = 74;. 749 rr = 2909.8 
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P f H GAMMA 

C0M8UST0R 11 38 31 4 

57.767 52.297 3578 510.5(1313) 1,2633 

57.767 10,050 2486 56. 7< 871) 1.3024 

COMBUSTOR 0 39 32 7 

58,787 91.383-2935 506.3(1062) 1.2953 

58,787 5,437 1472 -59. 7( 499) 1.3521 

COMBUSTOR 0 40 33 6 

60.797 54.337 3560 498,9(1305) 1,2640 

60.797 10,175 2457 41. 8( 860) 1.3033 

COMBUSTOR 0 41 34 4 

62.217 49.554 3806 493.5(1402) 1.2495 

62.217 12,706 2855 85,6(1012) 1.2859 

COMBUSTOR 0 42 35 5 

64.681 40.741 4267 483.0(1593) 1.2142 

64.681 16.441 3709 203,4(1349) 1.2430 

C0M8UST0R 0 43 36 4 

65.057 37,366 4365 481.2(1624) 1.2067 

65,037 19,671 3902 24B.l('l427) 1.2308 

COMBUSTOR REGEN 44 37 21 

65.057 37,366 4572 603,5(1714) 1,1926 

65.057 18.147 4062 328.8(1495) 1,2193 

NOZZLE AE 45 38 S 

87,293 37.366 4365 481.2(1591) 1,2067 

87,293 1,069 2096 -592. 5( 704) 1,3051 

NOZZLE PO 46 39 5 

87,293 37.366 4365 481,2(1591) 1.2067 

87,293 0,376 1632 -672. 3( 535) 1,3265 

NOZZLE AE RE6EN 47 40 5 

87,293 37.36'6 4572 603.5d7l4) 1.1926 

87,293 1,137 2285 -430, 8( ?76> 1.2976 

NOZZLE PO REGEN 48 41 5 

87,293 37,366 4572 603.5(1714) 1.1926 

87.293 0.376 1761 -625. 9( 581) 1,3200 

FJCTIVE C0M8USTR 68 6l 0 

65.057 191,923 5246 481,2(1982) I,l6l9 

65.057 0.376 1584-l206,5( 501) 1.3152 

FICTIVE NOZZLE 69 62 0 

87.293 27.161 4298 449.7(1596) 1.2072 

87.293 1,236 2290 -429. 0( 778) 1.2974 


MOLWT SONV MACH VEi S W/A k* 
21.725 3216 

21.734 2721 1.7sl 4765 2.653 0.27100 26.048 
21.161 2989 

21.161 2162 2.461 532? 2.549 0.26927 26.048 

>/ 

21.734 3209 

21.742 2706 1.767 478? 2.647 0.27664 26.048 

I 

21.979 3280 

21.997 2881 1.568 451a 2.670 0.28619 26.048 
22.484 3393 

22.544 3189 1..173 3?4o 2.710 0.27128 26.048 

22.569 3406 

22.63S 3248 1.052 3415 2.720 0.25220 26.048 

22.503 3471 

22.610 3300 1.123 370fl 2.748 0.25220 26.048 

22.569 3406 

22.674 2449 2.865 7016 2.720 0.05250 26.048 

22.569 3406 

22.674 2178 3.4s7 7597 2.720 0.02572 26.048 

22.503 3471 

22.674 2550 2.821 719ft 2.740 0.05250 26.048 

22.503 3471 

22.674 2258 3^474 7843 2.748 0.02460 26.048 
23.486 3^92 

24,004 2077 4,426 9195 2.595 0.03394 26.048 
22.573 3381 

22.674 2552 2.598 6631 2.741 0.05250 26.048 


A/AC 

MOMTM 

0 

I VAC 

PHI 

ETAC 

0.3753 

4824 

20.069 

185.2 

1.(15 

0*40 

0.3777 

4834 

22.270 

185.6 

1.05 

0.24 

0.3650 

4823 

20.709 

165.2 

1.05 

0.40 

0,3553 

4814 

20.093 

184.8 

1.05 

0.47 

0.3749 

4799 

15.768 

184.2 

1.05 

Q .61 

0.4032 

4797 

13.366 

184 ,'l 

1.05 

0.64 

0.4032 

4876 

14.531 

187.2 

1.05 

0.64 

1.9371 

6210 

5.724 

238.4 

1.05 

0.64 

3,9545 

6532 

3.036 

250.8 

1.05 

0.64 

1.9371 

6368 

5.870 

245.3 

1.05 

0.64 

4,1340 

6749 

2,999 

259,1 

1.05 

0.64 

2.9963 

7733 

4.850 

296,9 

1.05 

1.00 

1.9371 

5982 

5.410 

229.6 

1.05 

0.64 



PAGE 2 


READING * 0071 SLOCK s ill TIME s 207,33a MACH 6.0 PT = 74P.7A9 TT s 2909.fi 



COMBUSTOR 

P 

T 

H 


gamma 


0 

19 

12 2 



46.260 

89,671 

2611 

594, 3< 

847) 

1.3111 


46.260 

52,841 

2300 

482. 6( 

736) 

1.3217 


combustor 

0 

20 

13 4 



47,310 

85.623 

2766 

580.11 

900) 

1.3036 


47,310 

50,085 

2437 

461. 0< 

782) 

1.3146 


COMBUSTOR 

0 

21 

14 2 



47.337 

85,547 

2769 

579.71 

901) 

1.3034 


47,337 

50,075 

2440 

460,71 

783) 

1.3145 


COMBUSTOR 

0 

22 

15 4 



48.110 

81,788 

2927 

569.71 

955) 

1.2958 


48,110 

47,121 

2576 

441,21 

828) 

1.3076 


COMBUSTOR 

0 

23 

16 6 



48.77? 

77,144 

2628 

578.71 

948) 

1.3116 


48.777 

35*994 

2185 

403,51 

774) 

1,3270 


COMBUSTOR 

0 

24 

17 2 



48.787 

77,100 

2629 

578,61 

948) 

1.3115 


48.787 

35,908 

2185 

402.91 

774) 

1.3269 


combustor 

0 

25 

18 4 



49.317 

74,794 

2717 

572.71 

981) 

1,3073 


49.317 

31,379 

2205 

569,51 

780) 

1,3250 


combustor 

9 

26 

19 4 




s°. 

66,557 2951 

558,51 1070> 

1.2961 


50.727 

2*5.569 2341 

313.21 

828) 

1.3169 

© © 

COMBUSTOR 

0 

27 

20 5 


52.827 

60,560 

3283 

540. 9111991 

1.2797 

52,827 

Combustor 

21,112 

0 

2588 

28 

254.61 
21 4 

918) 

1.3036 

§3 

53.327 

59,043 3351 

537.2(1225) 

1.2762 

53,327 

20*225 2636 

241.31 

936) 

1.3010 

COMBUSTOR 

0 

29 

22 4 


to 5? 

54.077 

57,862 

3397 

531,9(1243) 

1,2737 


54,077 

18,189 

2623 

211.41 

930) 

1.3006 

js? £*• 

COMBUSTOR 

b 

30 

83 3 


M Q 

54,637 

57.364 3407 

526.811246) 

1.2730 

54,837 

16.126 

2565 

178.81 

906) 

1.3024 


COMBUSTOR 

0 

31 

24 4 


65,760 

55,619 

3468 

520,9(1270) 

1.2696 


55.760 

14,831 

2586 

l54,8< 

913) 

1,3007 


COMBUSTOR 

0 

32 

25 5 



56.262 

44,078 

3897 

518.1^1439) 

1«2439 


56.262 

14,128 

3082 

160,811102) 

l.Zi71 


COMBUSTOR 

0 

33 

26 5 



56.317 

49,582 

3585 

517,8(1316) 

1,2629 


56.317 

10,982 

2574 

95,71 

906) 

1.2994 


COMBUSTOR 

0 

34 

27 3 



56,457 

49,429 

3593 

517,0(1319) 

1,2625 


56.45*7 

10.883 2578 

92,61 907) 

1.299*2 


COMBUSTOR 

0 

35 

28 5 



56.537 

44*877 

3885 

516,6(1434) 

1,2447 


56.537 

13,742 

3040 

147.8(1086) 

1.2788 


COMBUSTOR 

0 

36 

29 3 



56.817 

45,427 

3875 

515,2(1431) 

1.2454 


56.817 

13,350 

3004 

136,1(1071) 

1.2802 

■3 

COMBUSTOR 

0 

37 

30 4 



57,043 

46,760 

3814 

514,0(1406) 

1.2493 


57.043 

12.565 

2891 

116,8(1027) 

1,2851 


MOLWT 

SONV 

MACH 

VEl 

s 

W/A 

W 

A/AC 

23.084 

23.084 

2716 

2559 

0.924 

2364 

2.317 

0.81137 

25.742 

0.1239 

23.260 

23.260 

2776 

2617 

0.935 

2441 

2.335 

0.75494 

25.742 

0.1331 

23.263 

23.263 

2777 

2610 

0.932 

2440 

2.336 

0.75388 

25.742 

0.1333 

23.436 

23.436 

2837 

2673 

0.949 

2536 

2.353 

0.70346 

25.742 

0.1429 

20.758 

20.758 

2873 

2635 

1.124 

296t 

2.541 

0.65528 

26.048 

0.1552 

20.760 

20.760 

2874 

2635 

1.125 

2965 

2.541 

0.65442 

26*048 

0.1554 

20.842 

20.842 

2911 

2640 

1.208 

3189 

2.553 

0. 61204 

26.048 

0.1662 

21.066 3604 
21.066 ,2697 

1.299 

3503 2.564 

0.52163 

26.048 

0.1950 

21.391 

21.394 

3125 

2800 

1.352 

3706 

2.622 

0.42753 

26.048 

0.2379 

21.459 

21.463 

3148 

2818 

1.365 '3648 

2.629 

0.41006 

26.048 

0.2480 

21.512 

21.S16 

3162 

2608 

1.426 

4004 

2.634 

0.38654 

26.048 

0,2631 

21.532 

21.537 

3164 

2777 

1.503 

4 m 

2.635 

0.36553 

26,048 

0.2782 

21.601 

21.606 

3183 

2782 

I.S 39 428) 

2.641 

0.34325 

26.048 

0.2963 

22.013 

22.036 

3309 

2960 

1.419 

4220 

2.689 

0.27640 

26.048 

0.3679 

21.716 

21.725 

3220 

2767 

1.661 

4596 

2.659 

0.27562 

26.048 

0.3690 

21.725 

21.734 

3222 

2768 

1.665 

4608 

2.660 

0.27364 

26.048 

0.3717 

22.005 

22.027 

3305 

2962 

1.450 

4296 

2.686 

0.27675 

26.048 

0.3675 

21.998 

22.020 

3303 

2947 

1.478 

4356 

2.685 

0.27579 

26.048 

0.3688 

21.942 

21.960 

32Q6 

2900 

1.537 

4459 

2.678 

0.27537 

26.048 

0.3693 


MOMTM Q I VAC PHI ETAC 

3566 29.606 138.6 0.65 0.09 

3661 28.636 142,2 0,65 0.16 

3662 28.590 142.3 0.65 0.16 

3753 27.722 145.8 0.65 0.22 

3828 30.151 147,0 1,05 0.12 

3830 30.153 147,0 1.05 0.12 

3917 30.328 150.4 1.05 0.14 

4113 28.399 157.9 1.05 0,21 

4351 25.148 167.0 1.05 0.30 

4400 24.521 168.9 1.05 0.32 

4468 24,054 171.5 1.05 0.34 

4527 23.703 173,8 1.05 0.34 

4591 22.833 176.3 1.05 0.36 

4755 16.163 182.5 1.05 0.48 

4758 19.684 182,7 1.05 0.39 

4766 19.595 183.0 1.05 0.40 

4771 18.476 183,2 1.05 0,47 

4787 18.668 183.8 1,05 0.47 

4798 19.080 184.2 1,05 0.46 
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osk'il'rr 

READING S 0071 BLOCK = 111 TIME = 207.338 MACH 6,0 Pi s 7*4?. 749 TT = 29Q9.8 

- Ramjet performance 
summary report 


p 

T 

H 


GAMMA 

KOLWT 

SONV 

MACH 

VEL 

s 

W/A 

W 

A/AC 

M0MTM 

Q 

IVAC 

PHI 

etac 

wind tunnel 

1 

0 5 
















0.000 742.749 

2910 

643. 1( 

769) 

1.2961 

28.898 

254? 












0,000 0,376 

3B8 

-35.8 ( 

93) 

1.3986 

28.897 

966 

6.032 

5828 

1 *819 

0.10573 

25.230 

0.9317 

4661 

9.577 

184*7 



SPIKE TIP NS 

2 

0 5 
















0.600 18.162 

2910 

693.lt 

769) 

1.2960 

28,897 

2547 












0.600 16.500 

2846 

624. Ot 

751) 

1.2961 

28.897 

2521 

0.387 

97S 

2*074 

0.10573 

25.230 

0.9317 

4702 

1.602 

186*4 



WIND TUNNEL 

3 

0 0 
















0,000 742.749 

2910 

643,1( 

769) 

1.2961 

28.898 

2547 












0.000 0,382 

390 

-35,4 t 

94) 

1.3966 

28,897 

968 

6,016 

5827 

1.819 

0.10689 

25.509 

0.9317 

4711 

9.679 

184.7 



SPIKE TIP NS 

4 

0 0 
















0.600 18,162 

2910 

693.lt 

769) 

1.2960 

28.B97 

2547 












0,600 16.458 

2845 

623. 5t 

750) 

1.2961 

28.897 

2521 

0.392 

988 

2.074 

0.10609 

25.509 

0.9317 

4711 

1.641 

184.7 



INLET THROAT 

5 

0 9 
















40,400 191.923 

2821 

616 ,4 1 

743) 

1.2989 

28.897 

2511 












40.400 17.863 

1583 

264. 7t 

394) 

1.3440 

28.897 

1913 

2.192 

4195 

1.903 

0.88499 

25.230 

0.1113 

3799 

57.690 

150*6 



INLET UPNRSK . 

6 

0 3 





■ 











40,400 191.923 

2821 

616,4 ( 

743) 

1.2969 

28.897 

2511 












40,400 15,220 

1519 

247.7 ( 

377) 

1.3474 

28.897 

1877 

2.289 

4295 

1.903 

0.80454 

25,230 

0.1224 

3846 

53.704 

152,4 



INLET DNNRSK 

7 

0 4 
















40,400 107,644 

2821 

616. 4t 

743) 

1.2989 

28.897 

25U 












40,400 90,380 

2709 

563. 1 t 

710) 

1.3025 

28.897 

2464 

0;523 

1290 

1*942 

0.80454 

25.230 

0.1224 

3846 

16.124 

152.4 



COMBUSTOR 0 

8 

1 21 
















40.410 161,025 

2776 

616,41 

765) 

1.3016 

27.531 

2554 







* 





40.410 12,764 

1489 

236,3 t 

387) 

1.3505 

27.531 

1906 

2.289 

436? 

1*990 

0.88833 

25.329 

0.1113 

3798 

60.212 

149.9 

0.13 

0.07 

SOMBUSToR 0 

9 

2 ix 
















41.302 127.068 

2704 

618, 3( 

773) 

1.3056 

26,377 

2580 












41.302 16.456 

1636 

£89,0 t 

447) 

1.3444 

26.377 

2038 

l.*990 

4054 

2.067 

0.89316 

25.417 

0.1111 

3672 

56,272 

144.5 

0.24 

0.04 

COMBUSTOR 0 

10 

3 21 
















41.312 132,206 

2662 

618, 2< 

760) 

1.3076 

26.333 

2563 












41.312 16.528 

1594 

290. 3< 

434) 

1.3470 

26.333 

2013 

2. .012 

4051 

2.060 

0.89388 

25.417 

0.1110 

3670 

56.276 

144.4 

0.24 

0,01 

COMBUSTOR 0 

11 

4 21 
















41,377 131,353 

2654 

617«8( 

7g8) 

1,3079 

26,326 

2560 












41,377 16,799 

1598 

293, 5 t 

435) 

1,3469 

<26,326 

2016 

1.998 

4029 

2.059 

0.89391 

25.417 

0.1110 

3660 

55.964 

144.0 

0.24 

0.00 

COMBUSTOR 0 

12 

5 21 
















41.500 130.012 

2650 

617. Ot 

757) 

1.3080 

26.325 

2559 












41,500 18.531 

1641 

306, 3t 

448) 

1.3448 

26.325 

2041 

1.9,31 

3943 

2.060 

0.89420 

25.417 

0.1110 

3641 

54.789 

143.3 

0.24 

0.00 

COMBUSTOR 0 

13 

6 21 
















42.460 120,945 

2626 

609, 3t 

749) 

1.3068 

26.325 

2548 












42.460 25.036 

1787 

349. 6( 

491) 

1 . 3363 

26,325 

2125 

1.696 

3604 

2*062 

0.03536 

25.417 

0.1121 

3566 

49.594 

140.3 

0.24 

0.00 

COMBUSTOR 0 

14 

7 9 
















44,097 96,145 

3139 

592.5 ( 

904) 

1,2845 

26.930 

2728 












44,097 52.136 

2735 

460. Ot 

775) 

1.2980 

26.931 

2560 

1.006 

2575 

2.120 

0.85540 

25.417 

0.1160 

3583 

34,224 

141.0 

0.24 

0.47 

COMBUSTOR 0 

15 

8 2 
















44.310 95.997 

3140 

,S90.0t 

905) 

i;?B43 

26,939 

2728 












44.310 53,511 

2753 

463, 'It 

781) 

1.2973 

26.940 

,2567 

0.981 

2520 

2.120 

0.85379 

25.417 

0.1162 

3583 

33.432 

141.0 

0.24 

0.48 

COMBUSTOR 0 

16 

9 2 
















44,800 95.668 

3115 

583.91 

896) 

1.28$3 

26.931 

2719 












44,800 56.673 

2768 

470. 4< 

7661 

1,2969 

26.932 

2574 

0.926 

2303 

2.117 

0.85039 

25.417 

0.1167 

3577 

31.498 

140.7 

0.24 

0.47 

COMBUSTOR 0 

17 

10 2 
















44.812 95,636 

3114 

583, 8t 

896) 

1.2653 

26.930 

2718 












44.812 56.642 

2767 

470. 2( 

785) 

1.2969 

26.931 

2574 

0.926 

2383 

2.117 

0.85038 

25.417 

0.1167 

3576 

31.498 

140.7 

0.24 

0.47 

COMBUSTOR 0 

18 

11 11 
















46.250 89,706 

2610 

594.4 1 

847) 

1.3112 

23.082 

2715 












46,250 52.867 

2299 

482, 8t 

736) 

1.3217 

23.082 

2558 

0.924 

2363 

2.317 

0.81179 

25.742 

0.1238 

3567 

29.812 

138,6 

0.65 

0.09 
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READING = 0071 BLOCK = 96 TIME = 193,838 MACH o.O P7 = 741,499 TT s 2912.6 
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Ramjet performance 


engine performance 


INLFT 


CALCULATED THRUST 997. <LBF> 

MEASURED THRUST 1023. (LBF) 

CALCULATED SPECIFIC IMPULSE 1539. < LBF-SfC /LBM ) 

MEASURED SPECIFIC IMPULSE 1579. (LBF-SfC/LBM) 

CALCULATED THRUST COEFFICIENT 0.9059 

MEASURED THRUST COEFFICIENT. 0,41e>6 


REGENERATIVE-COOLED ENGINE PERFORMANCE 
CALCULATED 


stream thrust 


(LBF) 

net THRUST# 


(LRF) 

SPECIFIC IMPULSE. 



THRUST COEFFICIENT* 



momentum 

AND FORCES 


INLET FRICTION DRAG. *♦©, ♦**♦<>, 


<LBF* 

INLET MOMENTUM CHANGE......;.. 


(LBF) 

COMBUSTOR FRICTION DRAG.... .11 


(LBF) 
( LBF) 

COMBUSTOR STRUT DRAG* .*..*.*, * 


COMBUSTOR MOMENTUM CHANGE 


(LBF) 

( IBP) 

NOZZLE FRICTION DRAG.. , 


NOZZLE STRUT DRAG 


1 LOr * 

(LBF) 

(IOC) 

NOZZLE MOMENTUM CHANGE* . 


NOZZLE PRESSURE INTEGRAL....,! 


* Lor j 
(LBF) 

EXTERNAL FRICTION DRAG,,,...,. 


»4*i3r i 

(LBF) 

(LBF) 

EXTERNAL PRESSURE INTEGRAL#*## 


TOTAL EXTERNAL DRAG .......... t 


n DC) 

TOTAL STRUT DRAG. ............ t 


\ LDr * 
(I DC) 

CAVITY FORCE#.**. 



calculated load cell force,,,. 

MEASURED LOAD CELL FORCE...,, . 

#*#****##*» **1343# 

i UDr w 

(LBF) 

fl DC) 

FUEL VACUUM SPECIFIC IMPULSE 

0.0* O.Op -158. 7* -lla.i t 


ANGLE OF ATTACK 3.000 (DEGREES) 

MASS FLOW RATIO 0.9317 

ADDITIVE DRAG COEFFICIENT 0.0053 

LIMITING PRESSURE RECOVERY EFFICIENCY.... 0.1428 

DELTA PT2 0.1176 (PSD 

TOTAL PRESSURE RECOVERY - SUPERSONIC 0.2590 

TOTAL PRESSURE RECOVERY - SUBSONIC 0.1451 

INLET PROCESS EFFICIENCY - SUPERSONIC.... 0.8704 

INLET PROCESS EFFICIENCY « SUBSONIC 0.8966 

KINETIC ENERGY EFFICIENCY - SUPERSONIC... 0.9052 

KINETIC ENERGY EFFICIENCY - SUBSONIC 0.8701 

ENTHALPY AT PC - SUPERSONIC 3.36 (STU/LBM) 

ENTHALPY AT PO - SUBSONIC 27.23 (Bm/L8‘M> 


COMBUSTOR 

FUEL-AIR RATIO..,. 0.0257 

EQUIVALENCE RATIO. 0.830 

COMBUSTOR EFFICIENCY.,; 0.699 

TOTAL PRESSURE RATIO n.1851 

COMBUSTOR EFFECTIVENESS 0.6985 


INJECTOR DISCHARGE COEFFICIENTS 0,7286* 0.6918* 0.7988* 0 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS.... 0.9607 


NOZZLE COEFFICIENT - 0.8860 

PROCESS EFFICIENCY 0.9260 

KINETIC ENERGY EFFICIENCY ; 0.9131 


STATIONS 




FUEL INJECTORS 

NOMINAL COWL LEADING EDGE 

34,884 

0.3148 

40,400 

35.199 

73,539 

87,291 

56*455 

(IN) 

TKl iCPTADC 


SPIKE TRANSLATION. . 

(IN) 

l TMl 


*3 \ A \ ION 

INLET THROAT 

IA 
1 A 

HU ,400 

COWL LEADING EDGE 


AD 

HI o 300 

NOZZLE SHROUD TRAILING EDGE,,, 

(IN) 
/ tn ) 

It* 

O A 

44*300 

no 

NOZZLE PLUG TRAILING EDGE 

cl fl 
Of' 

Ho « 773 

KCft 

STRUT LEADING EDGE 

1 JlIN 7 

/ r Kj I 

*1 A 

Ho #250 

STRUT TRAILING EDGE# , 

65,055 

65,053 

4 in f 

( IN> 

3A 

54 a 065 

COMBUSTOR EXIT 

(IN) 

OD 

4 

56 #250 
44*800 


VALVE 

A 

8 

0 

E 


6923 
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READING 3 0071 BLOCK = 96 TIME s 193.836 MACH 6,0 Pj = 743,499 TT s £912,6 

X ODRAG CDRAG CF HC 


4*040E 

01 

1.279E 02 

1.279E 

02 

2.381E-03 

4.49OE-02 

4 * 041E 

01 

1.758E-01 

1.281E 

02 

2.658E-03 

3.407E-02 

4 • 130E 

01 

1.671E 01 

1 »448E 

02 

2.779E-03 

4.032E-02 

4.151E 

01 

1.760E-01 

1 »4SOE 

02 

2.563E-03 

4,29/7E~02 

4 « 137E 

01 

1.109E 00 

1»461E 

02 

2.534E-03 

4.377E-02 

4 * 150E 

01 

2.U0E 00 

1.482E 

02 

2.547E-03 

4 ,630E“O2 

4,246E 

01 

1.556E 01 

1,638E 

02 

2.601E-03 

5.2Q8E-02 

4 *409E 

01 

2,273E Oi 

1 *865E 

02 

2.739E-03 

7.148E-02 

4o431E 

01 

2.646E 00 

1*892E 

02 

2.988E-03 

6.519E-02 

4 *480E 

01 

6.U0E 00 

1,$53E 

02 

3.001E-03 

6»498E=02 

4o481E 

01 

1.182E-01 

1.954E 

02 

2»997E“03 

6,505E»02 

4.625E 

01 

1.847E 01 

2tl39E 

02 

3.2S8E-03 

5.678E-02 

4.626E 

01 

1.279E-01 

2« 140E 

02 

2.8S6E-03 

6.556E-02 

4.731E 

01 

1.233E 01 

2.263E 

02 

2.784E-03 

6.196E-02 

4.753E 

01 

2.962E-01 

2.266E 

02 

2.846E-03 

6.054E-02 

4*611E 

01 

8.989E 00 

2*356E 

02 

2.804E-03 

5.861E-02 

4*Q77£ 01 

7.877E 00' 

2.435E 

02 

3.129E-03 

4.982E-02 

4.878E 

01 

1.169E-01 

2*436E 

02 

2,788E-03 

5.S94E-02 

4.931E 

01 

S.70SE 00 

2# 493E 

02 

2.743E-03 

5,37^E«02 

5, 072E 

01 

1.421E 01 

2 t635E 

02 

2.691E-03 

4.700E-02 

5#282E 

01 

i«9l6E 01 

2*827E 

02 

2.698E-03 

3.998E-02 

5,33fc£ 

01 

4.343E 00 

2«870E 

02 

2.854E-03 

3.714E-02 

5#407E 

01 

6.S12E 00 

2.935E 

02 

2.861E-03 

3.462E-0£ 

5.483E 

01 

6.456E 00 

3#000E 

02 

2.852E-03 

3.221E-02 

5.576E 

01 

7.632E 00 

3 • 076E 

02 

2.829E-G3 

3.080E-02 

5.626E 

01 

2.529E 00 

3.101E 

02 

2.794E-03 

2.707E-02 

S.631E 

01 

3.735E-01 

3* 105E 

02 

2.948E-03 

2.200E-02 

5.645E 

01 

9.727E-01 

3*115E 

02 

2.775E-03 

2.297E-02 

5.653E 

01 

5.698E-01 

3ol21E 

02 

3.214E°03 

2.312E-02 

5 , 681E 

01 

1.995E 00 

3.141E 

02 

2.932E-03 

2.469E-02 

5 »704E 

01 

1.550E 00 

3.156E 

02 

2.908E-03 

2.437E-02 

5,776E 

01 

4.997E 00 

3«206E 

02 

2.866E-03 

2.295E-02 

5.8?aE 

01 

7.413E 00 

3#280E 

02 

2.792E-03 

1.49SE-02 

6.079E 

01 

1 »360E 01 

3«416E 

02 

2.377E-03 

2.660E»02 

6.221E 

01 

9.U8E O0 

3.507E 

02 

2.802£«>03 

2.649E-02 

6 «468£ 

01 

1.569E 01 

3 *664E 

02 

3,015e~03 

2.919E-02 

6 *505E 

01 

2.114E 00 

3.685E 

02 

3.258E-03 

2.659E-02 

6;509E 

01 

2.184E-01 

3«688E 

02 

3.349E-03 

2.688E-02 

6.529E 

01 

1.109E 00 

3»699E 

02 

3.345E-03 

2.631E-02 

6.695E 

01 

9.643E 00 

3*795E 

02 

3.192E-03 

2.035E-02 

6.762E 

01 

3.683E 00 

i*832E 

02 

3.162E-03 

1.862E-02 

6*039E 

01 

3.922E 00 

3.871E 

02 

3.092E-03 

1.442E-02 

6*9UE 

01 , 

3.173E 00 

3.903E 

02 

3.041E-03 

1.173E-02 

6#972E 

01 

2.322E 00 

3*926E 

02 

2.998E-03 

9.531E-03 

7 . 067E 

01 

2.854E 00 

3.955E 

02 

2.913E-03 

6.194E-03 

7.U0E 

01 

1.068E 00 

3*965E 

02 

2.903E-83 

5.903E-03 

7*263E 

Ol 

3.779E 00 

4o003E 

02 

2,91lE-03 

6, 170E-03 

7*278E 

01 

3.521E-01 

4*007E 

02 

2.899E-03 

5.835E-03 

7.353E 

01 

1.440E 00 

4*021E 

02 

2.813E*03 

3.836E-03 

7 , 354E 

01 

2.293E-03 

4*021E 

02 

2,812E"03 

3.825E-03 

7 * 486E 

01 

7.504E-01 

4o029£ 

02 

2.816E-03 

4.040E-03 

7,77lE 

01 

1.854E 00 

4*047£ 

02 

2.9UE-03 

7.029E-03 

aaeiE 

01 

2.156E 00 

4#069E 

02 

2,832e~03 

5,160E«03 

8*442E 

01 

9.201E-01 

4.078E 

02 

2.787E-03 

4.349E-03 

8*720E 

01 

3.998E-01 

4t082E 

02 

2.829E-03 

5.723E-03 

8 ♦ 729E 

01 

0.000 

4*002 E 

02 

2.829E-03 

5.726E-03 
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READING = 0071 BlOCK. = 96 TIMF = 193.838 MACH *,0 Pt s 741.499 TT = 2912.6 PAGE 5 


XABS 


P-18 


P- OB 


PDA 1 


GQX 


Q-IB 


G-OR 


CAfiALL 

P-I8/PS0 

P-IB/PTQ 

P-OB/PSO 

P-OB/PTO 

6.468E 

01 

1.758E 

01 

1.758E 

01 

3.145E 

02 

-5.1I7C 

03 

-2.S70E 

03 

-2.547E 

03 

4.209E 

03 

4.662E 

01 

2.365E-02 

4,662E 

01 

2.365E-02 

6.S05E 

01 

1.871E 

01 

1.839E 

01 

3.145E 

02 

-5.158E 

03 

-2.585E 

f)3 

-2 . 573E 

03 

4.337E 

03 

4.962E 

01 

2.517E-02 

4.876E 

01 

2.473E-02 

6.509E 

01 

1.87 IE 

01 

1 *847E 

01 

3.145E 

02 

-5.162E 

03 

-2.506E 

03 

-2.576E 

03 

4.342E 

03 

4.962E 

01 

2.517E-02 

4.898E 

01 

2.484E-02 

6.529E 

01 

1.783E 

01 

1 #890£ 

01 

3.145E 

02 

-5.133C 

03 

-2.594E 

03 

-2.589E 

03 

4.368E 

03 

4. 7296 

01 

2.399E-02 

5.012E 

01 

2.542E-02 

6.695E 

01 

1.0S3E 

01 

8*600E 

00 

4 .694E 

02 

-5.340E 

03 

-2*648E 

03 

-2.692E 

03 

4.583E 

03 

2.798E 

01 

1.419E-02 

2.280E 

01 

J . 157E-02 

6.762E 

01 

7.S70E 

00 

8.835E 

00 

6.494E 

.02 

-5.395E 

03 

-2.665E 

03 

-2.730E 

03 

4.665E 

03 

2.007E 

01 

1.018E-02 

2.343E 

01 

1.188E-02 

6.839E 

oi 

4.145E 

00 

6»739E 

00 

8.354E 

02 

-5.4S8E 

03 

•*2 # 680E 

03 

-2.778E 

03 

4.760E 

03 

1.099E 

01 

5.57SE-03 

1.787E 

01 

9.065E-03 

6.911E 

01 

3.236E 

00 

4*780E 

00 

9.553E 

02 

-5.519E 

03 

-i2*692E 

03 

-2.827E 

03 

4.848E 

03 

8.580E 

00 

4.352E-03 

1.267E 

01 

6.429E-03 

6.972E 

01 

2.465E 

00 

3.486E 

00 

1.030E 

03 

-5.569E 

03 

-2.700E 

03 

-2.870E 

03 

4.922E 

03 

6.S36E 

00 

3.315E-03 

9.243E 

00 

4.688E-03 

7.067E 

01 

1.825E 

’00 

-M?OE 

00 

1.104© 

03 

-5.636E 

03 

~2.710E 

03 

-2.926E 

03 

5.036E 

03 

4.839E 

00 

2.454E-03 

3.898E 

00 

1.977E-03 

7.110E 

01 

1.535E 

00 

1 *5B6£ 

00 

1.127E 

03 

••S.660E 

03 

-2.713E 

03 

-2.947E 

03 

5.068E 

03 

4.070E 

00 

2.065E-03 

4.125E 

00 

2.092E-O3 

7.263E 

01 

1.426E 

00 

1.860E 

00 

1.203E 

03 

-5.726E 

03 

*2 # 724E 

03 

-3.002E 

03 

5.273E 

03 

3.781E 

00 

1.918E-03 

4.932E 

00 

2.S02E-03 

7.278E 

01 

1.415E 

00 

1 «636E 

00 

1.209E 

03 

-5.731E 

03 

-2.725E 

03 

-3.006E 

03 

5.290E 

03 

3.752E 

00 

1.903E-03 

4.338E 

00 

2.200E-03 

7.3S3E 

01 

1.246E 

00 

S,150E-01 

1.249E 

p3 

-5.758E 

03 

-2 # 730E 

03 

-3.029E 

03 

5.374E 

03 

3.303E 

00 

1.675E-03 

1.366E 

00 

6.927£*»04 

7.354E 

01 

1.245E 

00 

5*O90E-Ol 

1.250E 

03 

-5.759E 

03 

-2.730E 

03 

-3.029E 

03 

5.375E 

03 

3.300E 

00 

1.674E-03 

1.350E 

00 

6.846E-04 

7.486E 

01 

9.450E-01 

0.000 


1.273E 

03 

-5.8I3E 

03 

-2.737E 

03 

"3.07SE 

03 

5.427E 

03 

2.506E 

00 

1.271E-03 

0.000 


0.000 

7 .'77 IE 

01 

1.985E 

00 

o.oOo 


1.332E 

03 

“S.826E 

03 

-2.750E 

n3 

-3.076E 

03 

5.52SE 

03 

5.264E 

00 

2.670E-03 

0.000 


0.000 

8.161E 

01 

1.325E 

00 

0.000 


1.403E 

03 

-5.839E 

03 

-2.764E 

n3 

“3.076E 

03 

5.630E 

03 

3.513E 

00 

1.782E-03 

0.000 


0.000 

8.442E 

01 

1.065E 

00 

0.000 


1.429E 

03 

"5.851E 

03 

-2.775E 

03 

-3.076E 

03 

5.684E 

03 

2.824E 

00 

1.432E-03 

0.000 


0.000 

8.728E 

01 

1.540E 

00 

0.000 


1.461E 

03 

“5.870E 

03 

-2.795E 

03 

-3.076E 

03 

5.707E 

03 

4.084E 

00 

2.071E-03 

0.000 


0.000 

8.729E 

01 

1.541E 

00 

o.oOo 


1.461E 

03 

-5.870E 

03 

-*2 . 795E 

n3 

-3.076E 

03 

5.707E 

03 

4.086E 

00 

2.073E-03 

0.000 


0.000 
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REAOING = 0071 BLOCK = 96 TIME = 193.838 


XABS 


P-10 


P-OB 

PDA 


6.96l£~Ql 

X.040E 

00 

0.000 

-4.424F-01 

1.836E 

01 

X.040E 

00 

0.000 

-3.464E 

01 

3.070E 

01 

2.880E 

00 

0.000 

-1.935E 

02 

3.508E 

01 

3.902E 

00 

0.000 

-4.133E 

02 

3.519E 

Ol 

4.2X4E 

DO 

5.572E 

00 -4.780E 

02 

3.520E 

01 

4.23JLE 

00 

5.S43E 

00 -4.781E 

02 

3.555E 

01 

S.200E 

00 

3.846E 

00 -4.9XXE 

02 

3.586E 

01 

5.030E 

00 

2.325E 

00 -S.123E 

02 

3.606E 

01 

4.925E 

00 

3.458E 

00 -5.259E 

02 

3.648E 

01 

4.252E 

00 

5.896E 

00 -S.4S3E 

02 

3.701E 

01 

5.260E 

00 

S.972E 

00 -5.677E 

02 

3.732E 

01 

4.917E 

60 

1.080E 

01 -5.798E 

02 

3.603E 

01 

4.X50E 

oo 

1.448E 

01 -5.933E 

02 

3.834E 

01 

7.912E 

00 

I.612E 

01 -5.977E 

02 

3.875E 

01 

1.275E 

01 

1.757E 

01 -6.186E 

02 

3.881E 

ai 

X.353E 

01 

1.780E 

01 -6.224E 

02 

3.901E 

01 

X.586E 

01 

1.762E 

01 -6.335E 

02 

3.932E 

01 

1.866E 

01 

1.732E 

01 -6.546E 

02 

3.950E 

01 

2.022E 

01 

1.304E 

01 -6.677E 

02 

3.981E 

01 

1 .81 IE 

01 

5.350E 

00 -6.957E 

02 

4.000E 

01 

1.606E 

01 

5.121E 

00 -7.129E 

02 

4.040E 

01 

2.074E 

01 

4.626E 

00 -7.508E 

02 

4.04-XE 

01. 

2.084E 

01 

4.6X3E 

00 -7.517E 

02 

4.130E 

01 

2.9i»8E 

01 

3.S12E 

00 -8.607E 

02 

4.131E 

01 

2.958E 

01 

3.499E 

00 °8.620e 

02 

4.137E 

01 

3.02XE 

01 

3.419E 

00 -8.710E 

02 

4.150E 

01 

3.142E 

01 

5.469E 

00 -8.882E 

02 

4.246E 

01 

2.629E 

01 

2.1X9E 

01 -9.533E 

02 

4.4Q9E 

01 

4.885E 

Oi 

4.797E 

01 -9.382E 

02 

4.431E 

01 

5.18XE 

01 

4.721E 

01 -9.382E 

02 

4.480E 

01 

5.857E 

01 

4.548E 

Ol -9.495E 

02 

4.461E 

01 

5.85GE 

ol 

4.545E 

01 -9.500E 

02 

4.625E 

01 

4.7X6E 

01 

4.037E 

01 -9.206E 

02 

4.626E 

,01 

4.708E 

qi 

4.034E 

01 -9.202E 

02 

4.73XE 

01 

3.881E 

ol 

3.664E Ol “8»417E 

02 

4.733E 

01 

3.876E 

ot 

3.65SE Ol -8.405E 

02 

4.811E 

01 

3.725E 

01 

3t 325E 

01 -7.597E 

02 

4.877E 

01 

3.043E 

01 

3.043E 

01 -6.608E 

02 

4.878E 

01 

3.038E 

ol 

3* 038E 

01 -6.592E 

02 

4.931E 

01 

2.813E 

01 

2 #613E 

01 -5.784E 

02 

5.072E 

01 

2.264E 

01 

2.264E 

01 -3.907E 

02 

S.282E 

01 

1.856E 

01 

1 »856£ 

01 -1.638E 

02 

5.332E 

01 

X.823E 

01 

1 #823E 

01 -1.160E 

02 

5.407E 

01 

1.659E 

01 

1 t659E 

01 -4.865E 

01 

S.483E 

01 

1.492E 

01 

1.492E 

01 1.243E 

01 

5.576E 

01 

1.342E 

01 

1.342E 

01 7.8i7E 

01 

5.626E 

01 

1.260E 

01 

1 »26GE 

01 2.226E 

02 

5.631E 

01 

6.862E 

00 

lo25lE 

01 2.262E 

02 

5.645E 

01 

6.662E 

00 

1*229E 

01 2.343E 

02 

5.653E 

01 

1.216E 

01 

1 *216E 

01 2.392E 

02 

5.681E 

01 

1.170E 

01 

1.1 tOE 

01 2.548E 

02 

5.704E 

01 

X.133E 

01 

1 • 133E 

01 2.660E 

02 

5.776E 

01 

X.012E 

01 

JU012E 

01 2.9S0E 

02 

S.878E 

01 

S.X75E 

00 

5*175E 

00 3.127E 

02 

6.079E 

01 

1.005E 

01 

1.005E 

01 3.145E 

02 

6.221E 

01 

1.231E 

01 

1.231E 

01 3.145E 

02 


MACH 6.0 Pt = 743. 499 IT = 2912,6 


QOX 

0-18 

Q-08 


CAWALL 

o.oOo 

0.000 

0.000 


2.470E-02 

0,000 

0.000 

0,000 


1 #634£ 

02 

0.000 

0.000 

0.000 


5.053E 

02 

0.000 

0.000 

0.000 


6.804E 

02 

O.OOo 

0.000 

0.000 


6,854E 

02 

0.000 

0.000 

0.000 


6 *857E 

02 

0,000 

0,000 

0.000 


7.209E 

02 

-3.716C 

02 -3.718E 

02 0.000 


7*529E 

02 

-3.759E 

02 -3.759E 

02 0.000 


7.729E 

02 

-3.851E 

02 -3.8S1E 

02 0.000 


8*164E 

02 

-4.209E 

02 -3.972E 

02 -2.363E 

01 

8.726E 

02 

-4.363E 

02 -4.047E 

02 -3.154E 

Ol 

9 t 063E 

02 

-4.712E 

02 -4.224E 

02 -4.882E 

01 

9*834E 

02 

-4.879E 

02 -4.314E 

02 -5.645E 

01 

1 • 0 18E 

03 

-5.U6E 

02 -4.454E 

02 -6.621E 

01 

1.064E 

03 

-S.1S7E 

02 -4.479E 

02 -6.776E 

01 

1.072E 

03 

-S.284E 

02 44.560E 

02 -7.243E 

01 

1.094E 

03 

-S.S05E 

02 -4.706E 

02 -7.991E 

01 

1.130E 

03 

-5.636E 

02 -4.796E 

02 -8.404E 

01 

1.150E 

03 

-5.888E 

02 -4.975E 

02 -9.133E 

01 

1.187E 

03 

-6.046E 

02 *j5, 090E 

02 -9.5S4E 

01 

1.209E 

03 

-6.409E 

02 A5.357E 

02 r l,052E 

02 

1.256E 

03 

-6.4X8E 

02 -S.364E 

>02 -1.054E 

02 

1.257E 

03 

-7.5S7E 

02 *6.022E 

Q2 -1.505E 

02 

1.362E 

03 

-7.542E 

02 -6.030E 

02 -1.512E 

02 

1.363E 

03 

-7.644E 

02 7>.082E 

02 -1.562E 

02 

1.371E 

03 

»7,84en 

02 -6.183E 

02 -1.664E 

02 

1.386E 

03 

-9.731E 

02 -7.059E 

0? -2.672E 

02 

1.501E 

03 

-1.382E 

03 -9.023E 

02 -4.794E 

02 

U699E 

03 

-1.442E 

03 -9.329E 

02 -5.092E 

02 

1.725E 

03 

-1.39XE 

03 -1.006E 

03 -5.841E 

02 

1.785E 

03 

“1.394E 

03 -l.OOOE 

03 -5.857E 

02 

1.786E 

03 

“2.068E 

.03 -1.224E 

03 -B.439E 

02 

1.963E 

03 

”2i«l7lE 

03 -X.225E 

03 -B.458E 

02 

1.964E 

03 

-S.423E 

03 -1.372E 

03 -1.051E 

03 

2.094E 

03 

-S.431E 

03 -1.37SE 

1)3 -1.056E 

03 

2 *097E 

03 

-2,676E 

03 ,479E 

03 -1.200E 

03 

2.194E 

03 

-2.874E 

03 — 1.563E 

03 -1.310E 

03 

2.277E 

03 

-2.877E 

03 -'1.565E 

03 -1.3I2E 

03 

2.278E 

03 

-3.021E 

03 -1.630E 

03 -1.391E 

03 

2 * 345E 

03 

-3.364E 

03 -1.792E 

03 -1.573E 

03 

2.522E 

03 

-3.784E 

03 >*2.0 03E 

03 -1.781E 

03 

2.789E 

03 

-3.872E 

03 -2.048E 

03 -1.824E 

03 

2«652E 

03 

-3.998E 

03 -2.U2E 

03 -1.886E 

03 

2.948E 

03 

-4.117E 

03 -2.172E 

03 -1.945E 

03 

3.046E 

03 

“4.252E 

03 -2.240E 

03 -2.012E 

03 

3*164E 

03 

-4.318E 

03 -2.271E 

03 -2.047E 

03 

3.209E 

03 

-4»325E 

03 -2.274E 

03 -2. OBOE 

03 

3.216E 

03 

-4.342E 

03 -2.282E 

03 -2.060E 

03 

3.234E 

03 

“4.351E 

03 -2.266E 

03 -2.065E 

03 

3.245E 

03 

-4.385E 

03 -2.301E 

03 -2.084E 

03 

3.280E 

03 

“4.411E 

03 n 2.3l2E 

03 -2.099E 

03 

3.309E 

03 

-4.493E 

03 -2.346E 

03 -2.147E 

03 

3.402E 

03 

-4.590E 

03 «2.386£ 

03 -2.203E 

03 

3.532E 

03 

-4.757E 

03 -2.447E 

03 -2.310E 

03 

3 « 790E 

03 

-4.081E 

03 -2.486E 

03 -2.395E 

03 

3*972E 

03 
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P-IB/PSO 
2.758E 00 
2.758E QO 
7.637E 00 
1.035E 01 

P-IB/PTO 

1.399E-03 

1.399E-G3 

3.874E-Q3 

5.249E-03 

P-OB/PSO 

0.000 

0.000 

0.000 

0.000 

P-OB/PTO 

0.000 

0.000 

0.000 

0,000 

1.117E 

01 

5.668E-03 

1.478E 

01 

7.495E-03 

1.122E 

01 

5.690E-03 

1.470E 

01 

7.455E-03 

1.379E 

01 

6.994E-03 

J.020E 

01 

5.173E-03 

1.334E 

01 

6.766E-03 

6.165E 

00 

3.127E-03 

1.306E 

01 

6.624E-03 

9.169E 

00 

4.651E-03 

1.127E 

01 

5.7X9E-03 

X.563E 

01 

7.930E-03 

1.395E 

Cl 

7.07SE-03 

2.379E 

01 

X.207E-02 

1.304E 

01 

6.614E-03 

2.864E 

01 

X.453E-02 

1.100E 

01 

5.502E-O3 

3.840E 

01 

1.948E-02 

2.098E 

01 

1 , 064£— 02 

4.276E 

01 

2.X69E-02 

3.382E 

01 

X.71SE-02 

4.659E 

01 

2.363E-02 

3.587E 

01 

1.820E-02 

4.720E 

01 

2.394E-02 

4.206E 

01 

2.133E-02 

4.672E 

01 

2.370E-02 

4.949E 

01 

2. 510E-02 

4.594E 

01 

2 • 330E-02 

5.363E 

01 

2.720E-02 

3.459E 

01 

1.754E-02 

4.801E 

01 

2.435E-02 

1.4X9E 

01 

7.196E-03 

4.471E 

01 

2.268E-02 

X.358E 

01 

6.887E-03 

5.S01E 

01 

2.790E-02 

1.227E 

01 

6.22,1E»03 

5.026E 

01 

2.803E-02 

1.223E 

01 

6.205E-03 

7.817E 

01 

3.965E-02 

9.312E 

00 

4.723E-03 

7.843E 

01 

3.978E-02 

9.279E 

00 

4.706E-03 

a.oiiE 

01 

4.063E-02 

9.065E 

00 

4.S98E-03 

8.333E 

01 

4.227E-02 

1.450E 

01 

7.356E-03 

6.971E 

01 

3.536E-02 

5.6I.9E 

01 

2.8SOE-02 

1.29SE 

02 

6.570E-02 

X.272E 

02 

6.451E-02 

1.374E 

02 

6.969E-02 

1.2S2E 

02 

6.349E-02 

1.553E 

02 

7.878E-02 

1.206E 

02 

6.X17E-02 

1.5S1E 

02 

7.868E-02 

1.20SE 

02 

6.X13E-02 

1.250E 

02 

6. 343E-02 

1.Q71E 

02 

5.430E-02 

1.248E 

02 

6.332E-02 

1.070E 

02 

5.42SE-02 

l.(J29E 

02 

5.220E-02 

9.7X5E 

01 

4.928E-02 

1.028E 

02 

5.214E-02 

9.692E 

01 

4.916E-02 

9.877E 

01 

5.010E-02 

8.818E 

01 

4.473E-02 

8.068E 

01 

4.092E-02 

8.068E 

01 

4.092E-02 

8.057E 

01 

4.087E-02 

8 . 057E 

01 

4.087E-02 

7.459E 

01 

3.783E-02 

7.459E 

oi 

3.783E-02 

6i004E 

01 

3.046E-O2 

6.004E 

01 

3.046E-02 

4.922E 

01 

2.497E-C2 

4.922E 

01 

2.497E-02 

4.833E 

01 

2.452E-02 

4.833E 

01 

2.452E-Q2 

4.398E 

01 

2.23XE-02 

4 . 398E 

01 

2.231E-02 

3.958E 

01 

2.007E-02 

3.958E 

01 

2.007E-02 

1.80SE-02 

3.S58E 

01 

1.805E-02 

3.558E 

01 

3.342E 

01 

1.69SE-02 

3.342E 

01 

1.69,3E-02 

1.820E 

01 

9.230E-O3 

3.3X8E 

01 

1.683E-02 

1.820E 

01 

9.230E-Q3 

3.258E 

01 

X.653E-02 

3.223E 

01 

1.635E-02 

3.223E 

01 

1.63SE-02 

3.102E 

01 

1.574E-02 

3.X02E 

01 

1.57.4E-02 

3.003E 

01 

X.523E-02 

3.003E 

01 

X .523E“02 

2.685E 

01 

1.362E-02 

2.685E 

01 

1.362E-02 

1.372E 

01 

6o960E-03 

1.372E 

01 

6.960E-03 

2.665E 

01 

1.352E-02 

2.665E 

01 

X.352E-02 

3.265E 

01 

X.656E-02 

3.26SE 

01 

X.6S6E-02 



